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[Chapter  149,  Acts  of  1866.] 
An  Act  to  establish  a  board  of  harbor  commissioners. 

Sectiox  1.  The  governor,  with  the  advice  and  consent  of 
the  council,  shall,  before  the  first  day  of  July  next,  appoint 
five  competent  persons,  Avho  shall  constitute  a  board  of  harbor 
commissioners,  and  who  shall  hold  their  offices  from  the  dates 
of  their  respective  appointment,  and  for  the  terms  of  one, 
two,  three,  four  and  five  years,  respectively,  from  the  first  day 
of  July  next.  The  governor  shall,  in  like  manner,  before  the 
first  clay  of  July  in  every  year,  appoint  a  commissioner  to 
continue  in  office  for  the  term  of  five  years  from  said  day ; 
and  in  case  of  any  vacancy  occurring  in  the  board,  by  resig- 
nation or  otherwise,  shall,  in  the  same  maimer,  appoint  a 
commissioner  for  the  residue  of  the  term,  and  may -in  the 
same  manner  remove  any  commissioner.  And  the  compen- 
sation of  each  of  said  commissioners  shall  not  exceed  five 
dollars  per  day  for  time  actually  employed  in  the  service  of 
said  commission. 

Sect.  2.  The  board  of  harbor  commissioners  shall  have 
the  general  care  and  supervision  of  all  the  harbors  and  tide- 
waters, and  of  all  the  flats  and  lands  flowed  thereby,  within 
the  Commonwealth,  except  the  back  bay  lands,  so  called,  in 
the  city  of  Boston,  in  order  to  prevent  and  remove  unau- 
thorized encroachments  and  causes  of  every  kind  which  are 
liable  to  interfere  with  the  full  navigation  of  said  harbors,  or 
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in  any  way  injure  their  channels,  or  cause  any  reduction  of 
their  tide-waters,  and  in  order  to  protect  and  develop  the 
rights  and  property  of  the  Commonwealth  in  said  flats  and 
lands.  They  may,  from  time  to  time,  make  such  surve}Ts, 
examinations  and  observations  as  they  may  deem  necessary  in 
any  harbor  for  said  purpose,  and  employ  for  these  purposes 
competent  engineers,  and  also  employ  such  clerical  and  other 
assistance  as  they  may  think  necessary.  The}r  shall  inquire 
as  to  the  riparian  rights  of  the  owners  of  land  on  the  north- 
erly shore  of  South  Boston,  both  as  to  the  flats  lying  between 
said  shore  and  the  channel,  and  the  rights  of  navigation  over 
the  same ;  and  to  ascertain  whether  said  rights  can  be  extin- 
guished or  harmonized  with  rights  claimed  by  the  Common- 
wealth ;  to  prepare  a  plan  for  the  improvement  of  said  flats, 
and  report  to  the  next  legislature.  They  shall  have  an  office 
in  Boston,  where  the  maps,  charts  and  plans  connected  with 
the  harbors,  records  of  all  their  doings,  and  all  documents 
relating  to  their  business,  shall  be  kept. 

Sect.  3.  Whenever  in  the  judgment  of  the  said  board  of 
Commissioners  the  public  good  requires,  they  may  proceed  to 
prescribe  harbor  lines  in  any  of  the  harbors  of  this  Common- 
wealth, beyond  which  no  wharf,  pier  or  other  structure  shall 
be  extended  into  such  harbor,  and  shall  report  the  same  for 
the  consideration  of  the  legislature  at  its  next  session:  pro- 
vided, however,  that  said  commissioners  before  drawing  any 
such  line  shall  appoint  a  convenient  time  and  place  for  the 
hearing  of  all  parties  interested,  and  shall  give  notice  thereof 
by  publication  three  weeks  successively  in  two  or  more  news- 
papers, one  of  which  is  published  in  Boston,  and  one  in  the 
county  where  such  harbor  is  situated,  the  first  publication  to 
be  at  least  thirty  days  before  the  time  of  hearing. 

Sect.  4.  All  persons  that  have  been  or  may  be  authorized 
by  the  legislature  to  build  over  tide-waters  any  bridge,  wharf, 
pier  or  dam,  or  to  fill  any  flats,  or  to  drive  any  piles  below 
high-water  mark,  who  have  not  already  begun  such  work, 
shall,  before  beginning  it,  give  written  notice  to  the  harbor 
commissioners  of  the  work  they  intend  to  do,  and  submit 
plans  of  any  proposed  wharf  or  other  structure,  and  of  the 
flats  to  be  filled,  and  of  the  mode  in  which  the  work  is  to  be 
performed  ;  and  no  such  work  shall  be  commenced  until  the 


5 


plan  and  mode  of  performing  the  same  shall  be  approved  in 
writing  by  a  majority  of  the  said  harbor  commissioners.  And 
the  said  commissioners  shall  have  power  to  alter  the  said 
plans  at  their  discretion,  and  to  prescribe  the  direction,  limits, 
and  mode  of  building  the  wharves  and  other  structures,  to 
any  extent  that  does  not  diminish  or  control  the  legislative 
grant ;  and  all  such  works  shall  be  executed  under  the  super- 
vision of  the  commissioners.  The  amount  of  tide-water 
displaced  by  any  structure  or  filling  of  flats  hereafter  author- 
ized as  aforesaid,  shall  be  ascertained  by  the  harbor  commis- 
sioners, and  they  shall,  in  all  cases  affecting  the  harbor  of 
Boston,  and  in  cases  affecting  other  harbors,  if  they  shall 
deem  it  necessary,  require  the  parties  making  the  same  to 
make  compensation  therefor,  either  by  excavating  in  some 
part  of  the  same  harbor  where  the  work  is  performed,  in- 
cluding tide-water  channels  between  high  and  low  water  mark, 
to  such  an  extent  as  to  create  a  basin  for  as  much  tide-water 
as  may  be  displaced  by  such  structure  or  filling  of  flats,  and 
the  same  shall  be  done  under  their  direction,  or  by  paying  in 
lieu  of  performing  the  work  of  dredging  to  restore  the  dis- 
placed tide-water  a  sufficient  sum  of  money  for  making  such 
compensation,  or  by  improving  the  harbor  in  any  other  mode 
to  the  satisfaction  of  the  commissioners  ;  and  all  money  thus 
paid  shall  be  paid  into  the  treasury  of  the  Commonwealth, 
and  be  reserved  as  a  compensation  fund  for  the  harbor  wThere 
such  compensation  is  to  be  made,  and  used  for  that  purpose 
under  the  direction  of  the  commissioners  :  provided,  that  all 
dredging  made  for  purposes  of  such  compensation  for  displaced 
tide-water  shall  in  no  wise  injure  any  existing  channels,  but 
as  far  as  practicable  shall  be  directed  towards  their  permanent 
improvement. 

Sect.  5.  All  erections  and  works  hereafter  made  without 
authority  from  the  legislature,  or  in  any  manner  not  sanc- 
tioned by  the  board  of  harbor  commissioners,  where  their 
direction  is  required  as  herein  before  provided,  within  tide- 
waters flowing  into  or  through  any  harbor,  shall  be  considered 
a  public  nuisance  and  liable  to  indictment  as  such.  The 
board  of  harbor  commissioners  shall  have  power  to  order 
suits  on  behalf  of  the  Commonwealth  to  prevent  or  stop,  by 
injunction  or  otherwise,  any  such  erection  or  other  nuisance  in 
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the  tide-waters  which  flow  into  or  through  any  harbor  in  the 
Commonwealth,  or  thus  to  prevent  or  stop  the  removal  of 
any  material  from  any  bar  or  breakwater  of  any  such  harbor ; 
and  the  attorney-general  and  district-attorneys  within  their 
districts  shall  commence  and  conduct  such  suit. 

Sect.  6.  The  harbor  commissioners  are  authorized  and 
empowered,  whenever  they  deem  it  necessary,  to  apply  to 
congress  for  appropriations  for  protecting  and  improving  any 
harbor  in  the  Commonwealth. 

Sect.  7.  No  contracts  shall  be  made  and  no  acts  done  by 
said  commissioners  which  involve  the  payment  of  any  money 
from  the  treasury  of  the  Commonwealth,  except  as  herein 
provided,  without  an  appropriation  expressly  made  by  the 
legislature  for  that  purpose.  They  shall  keep  an  account 
of  their  actual  services  and  expenses,  to  be  allowed  by  the 
governor  and  council. 

Sect.  8.  The  commissioners  shall  report  in  print  to  the 
legislature  annually,  on  or  before  the  tenth  day  of  January , 
their  doings  during  the  year  preceding,  and  shall  recommend 
such  legislation  as  they  deem  necessary  for  the  preservation 
and  improvement  of  the  harbors  and  the  promotion  of  the 
interest  of  the  Commonwealth  connected  therewith;  and 
whenever  they  shall  propose  any  plan  for  the  improvement 
of  the  flats  in  the  harbor  of  Boston,  or  to  alter  any  harbor 
line  in  the  same,  they  shall  furnish  to  the  legislature  a  copy 
of  the  report  of  the  United  States  commissioners  upon  the 
harbor  of  Boston.    [Approved  April  12,  1866. 


[Chapter  81,  Resolves  of  1866.] 

RESOLVES  IN  KELATION  TO  BOSTON  HAKBOK  AND  THE  COMMONWEALTH 

FLATS  THEREIN 

Resolved^  Thai  the  plan  recommended  by  the  commission- 
er.^ on  harbors  and  flats  in  their  fourth  report,  presented  at 
the  presenl  session  of  the  legislature,  for  the  occupation  of 
the  flats  owned  by  the  Commonwealth  in  Boston  harbor, 
lying  northerly  of  South  Boston  and  easterly  of  that  pail  of 
Boston  which  lies  between  Long  wharf  and  Arch  wharf,  is 
approved  and  adopted  by  this  legislature;  and  that  the  same, 
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when  executed,  will  greatly  improve  the  harbor  of  Boston, 
increase  the  commercial  prosperity  of  the  city,  and  benefit 
the  Commonwealth. 

Resolved,  That  the  harbor  commissioners  be  and  they 
hereby  are  authorized  and  directed  to  ascertain  and  report  to 
the  legislature  at  its  next  session,  on  or  before  the  fifteenth 
day  of  January  next,  the  probable  cost  of  the  several  sections 
of  the  outer  wall  mentioned  in  said  report  and  laid  down  on 
the  plan  annexed  to  it,  and  of  building  the  wharves  and 
filling  the  flats  of  the  Commonwealth,  as  laid  down  on  said 
plan  ;.the  expense  of  dredging  in  Fort  Point  Channel,  which 
will  be  required  by  the  proposed  changes  therein,  and  of 
grading  streets  and  building  sewers  over  and  through  said 
flats ;  also,  the  probable  expense  of  making  compensation  for 
the  tidal  water  to  be  shut  out  by  the  filling  of  said  flats  ;  also 
to  ascertain  and  report  on  what  terms  and  conditions  the  said 
walls,  wharves,  streets,  sewers,  or  any  parts  thereof,  can  be 
built  by  any  corporations  or  individuals,  and  on  what  terms 
and  conditions  the  said  flats,  or  any  parts  thereof,  can  be 
filled,  and  on  what  terms  and  conditions  the  said  flats  or  any 
parcels  thereof,  can  be  sold  to  any  corporations  or  individ- 
uals, either  for  money  or  for  filling  other  portions  of  said 
flats,  and  in  what  places  and  manner  compensation  for  the 
tide-water  shut  out  by  filling  said  flats  can  best  be  made,  and 
on  what  terms  and  conditions  persons  whose  lands  are  to  be 
affected  by  said  compensation,  will  give  authority  to  make 
the  same  ;  also,  on  what  terms  and  conditions  the  rights  and 
interests  of  the  riparian  proprietors  in  South  Boston  and 
others,  can  be  harmonized  with  the  proposed  occupation  and 
improvement  of  said  flats ;  also  to  report  any  other  matters 
which  said  commissioners  consider  as  material  in  regard  to 
the  occupation  of  said  flats ;  the  said  commissioners  in  all 
plans  and  proposals  submitted  by  them,  always  regarding  the 
protection  and  improvement  of  the  harbor  of  Boston  as  of 
paramount  importance,  in  any  intended  occupation  of  said 
flats. 

Resolved,  That  the  harbor  commissioners  be  authorized  to 
contract  with  the  city  of  Boston  for  the  construction  of  the 
whole  or  any  part  of  the  Eastern  Avenue,  and  to  make  pay- 
ment therefor  by  conveying  such  portions  of  the  flats  belong- 
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ing  to  the  Commonwealth,  northerly  of  the  South  Boston 
shore,  as  shall  be  deemed  necessary  for  the  said  purpose: 
provided,  that  compensation  for  all  tide-water  excluded  by 
carrying  into  effect  these  resolves  shall  be  duly  made  as  pro- 
vided in  the  act  to  establish  a  board  of  harbor  commis- 
sioners :  provided,  that  the  terms  of  any  contract  and  con- 
veyance shall  be  subject  to  the  approval  of  the  governor  and 
council ;  and  provided,  that  no  money  shall  be  paid  from  the 
treasury  of  the  Commonwealth  :  provided,  also,  that  nothing 
shall  be  done  under  this  resolve  which  shall  conflict  with  the 
plan  of  the  South  Boston  flats  accompanying  the  report  of 
the  commissioners  on  harbors  and  flats  of  the  Commonwealth 
of  Massachusetts,  presented  to  the  legislature  on  the  sixth 
da}'  of  January  in  the  year  eighteen  hundred  and  sixty-six, 
or  which  shall  conflict  with  the  reports  of  the  United  States 
commissioners.    [Approved  May  18,  1866. 


[Chapter  354,  Acts  of  1867.] 
An  Act  for  the  improvement  of  the  harbor  of  boston  and  the 
commonwealth's  flats  therein. 

Section  1.  The  board  of  harbor  commissioners  is  hereby 
authorized  and  empowered  to  contract  with  any  responsible 
person  or  persons  for  the  construction  of  a  continuous  sea- 
wall upon  the  flats  of  the  Commonwealth  in  Boston  harbor, 
as  hereinafter  described.  Thev  are  also  authorized  and 
empowered  to  contract  for  the  dredging  and  deepening  of 
such  flats  as  are  in  front  of  said  sea-wall,  for  the  purpose  of 
filling  so  much  of  the  flats  of  the  Commonwealth  as  may  be 
included  within  a  line  behind  said  wall,  and  parallel  there- 
with, such  filling  to  be  extended  inwardly  only  so  far  as  may 
be  necessary  to  support  the  sea-wall,  and  upon  the  following 
terms  and  conditions.  The  sea-wall  shall  be  commenced  at 
or  near  the  point  of  intersection  of  the  line  marked  A  on  the 
commissioners'  line,  established  by  chapter  three  hundred  and 
eighty-five  of  the  acts  of  the  year  one  thousand  eight  hundred 
and  fifty-three,  with  the  easterly  line  of  Fort  Point  Channel, 
and  shall  be  built  from  that  point,  and  within  and  parallel 
with  the  exterior  line  to  the  point  known  as  Slate  Ledge,  as 
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laid  down  on  the  plan  for  the  occupation  of  the  flats  owned 
by  the  Commonwealth  in  Boston  harbor,  approved  by  the 
legislature  in  the  eighty-first  chapter  of  the  resolves  of  the 
year  one  thousand  eight  hundred  and  sixty-six,  or  upon  any 
modifications  of  said  plan  hereafter  made. 

Sect.  2.  The  board  of  harbor  commissioners  shall  have 
authority  to  modify  the  line  between  point  A  and  the  point 
where  the  curve  strikes  the  exterior  line  recommended  by  the 
United  States  commissioners  on  Boston  harbor,  and  the  sea- 
wall shall  be  built  in  accordance  with  the  line  so  modified. 

*  [Sect.  3.  An  engineer  shall  be  appointed  by  the  govern- 
or, whose  duty  it  shall  be  to  prepare  plans  and  specifications 
for  proposals  and  contracts  for  the  construction  of  said  sea- 
wall, dredging  and  filling.  He  shall  consult  with  the  harbor 
commissioners,  and  shall  locate  said  wall  and  decide  upon  the 
amount  of  dredging  and  width  of  filling  behind  the  sea-wall, 
having  due  regard  for  economy  and  strength,  as  well  as  the 
proper  direction  of  the  currents  in  Boston  harbor.  All  plans 
and  specifications  for  contracts  prepared  by  said  engineer, 
shall  be  submitted  to  the  governor  and  council ;  and  if  ap- 
proved by  them,  the  commissioners  shall  advertise  for  propo- 
sals for  the  work  ;  which  proposals  shall  be  submitted  to  the 
governor  and  council ;  and  when  any  proposals  are  approved 
and  accepted  by  them,  the  commissioners  shall  sign  such  con- 
tract as  the  representatives  of  the  Commonwealth.  The  en- 
gineer shall  have  the  superintendence  of  all  the  works  to  be 
done  in  pursuance  of  this  act,  under  the  direction  of  the 
board  of  harbor  commissioners.  The  compensation  of  the 
engineer  shall  be  fixed  by  the  governor  and  council.] 

Sect.  4.  All  license  and  authority  to  the  Boston  Wharf 
Company  to  extend  their  wharf  over  so  much  of  the  territory 
referred  to  in  section  one  of  chapter  four  hundred  and  fifty- 
five  of  the  acts  of  the  year  eighteen  hundred  and  fifty-five, 
as  lies  between  lines  marked  A  and  B,  described  in  chapter 
three  hundred  and  eighty-five  of  the  acts  of  the  year  eigh- 
teen hundred  and  fifty-three,  are  hereby  revoked,  except  so 
tar  as  substantial  structures  may  have  been  erected  by  said 
company  thereon. 

*  Sections  3  and  5  of  this  Act  are  repealed  by  section  9,  chapter  326  of  the  Acts  of 
the  year  1868. 
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*  [Sect.  5.  It  shall  be  the  duty  of  the  engineer  appointed 
under  this  act,  to  cause  hydrographical  surveys  to  be  made, 
from  time  to  time,  for  the  purpose  of  determining  the  effect 
upon  the  harbor  of  the  structures  and  filling  in.  connection 
with  the  dredging  herein  authorized,  and  in  ease  it  shall  ap- 
pear that  the  same  injuriously  affect  the  harbor,  by  reason  of 
the  displacement  of  tide-water,  compensation  shall  be  made 
therefor,  in  such  manner  and  to  sueh  an  extent  as  the  legisla- 
ture shall  hereafter  determine.] 

Sect.  6.  For  the  works  to  be  done  under  this  act,  the  sum 
of  two  hundred  thousand  dollars  is  hereby  appropriated,  and 
shall  be  allowed  and  paid. 

Sect.  7.  This  act  shall  take  effect  upon  its  passage. 
\_Approvtd  June  2,  1867. 


[Chapter  190,  Acts  of  1867.] 
An  Act  respecting  the  occupation  of  flats  in  the  harbor  of 

gloucester. 

Section  1.  All  persons  owning  flats  in  the  harbor  of 
Gloucester  are  hereby  authorized  to  extend  and  maintain 
wharves  upon  the  same,  or  to  fill  up  and  build  upon  the  same, 
but  not  beyond  the  harbor  lines  there  now  established. 

Sect.  2.  All  persons  owning  flats  in  the  harbor  of  Glouces- 
ter, whose  outer  lines  of  title  are  the  low-water  mark,  or 
one  hundred  rods  below  the  high-water  mark,  may  extend 
and  maintain  wharves  over  any  flats  of  the  Commonwealth 
that  may  lie  between  their  said  outer  lines  and  the  harbor 
lines  there  now  established,,  but  in  sueh  manner  that  all  per- 
sons affected  by  this  grant  may  have  equal  proportionate 
rights  of  advancing  to  or  toward  the  said  harbor  lines. 

Sect.  3.  All  things  which  may  at  any  time  be  done  under 
this  grant,  shall  be  subject  to  the  determination  and  approval 
of  the  board  of  harbor  commissioners,  as  provided  in  section 
tour  of  chapter  one  hundred  and  forty-nine  of  the  acts  of  the 
year  eighteen  hundred  and  sixty-six. 

Sect.  4.  If  the  harbor  lines  of  Gloucester  shall  at  any 
time  be  removed  nearer  to  the 'high- water  mark,  this  grant 

*  Sections  3  and  5  of  this  Act  are  repealed  by  section  9,  chapter  326  of  the  Acts  of 
the  year  1868. 
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shall  be  construed  to  apply  only  to  such  new  lines,  except  bo 
far  as  valuable  structures  may  have  been  actually  and  in  good 
faith  built  under  the  same. 

Sect.  5.  When  in  any  previous  grant  of  a  right  to  extend 
and  maintain  a 'wharf  in  Gloucester  harbor,  liberty  has  been 
given  to  lay  vessels  at  the  sides  or  end  of  such  wharf,  the  lib- 
erty so  granted  shall  not  be  construed  as  a  grant  of  any 
private  right  in  or  over  the  flats  of  any  other  person,  or  of 
any  private  right  in  or  over  the  flats  of  the  Commonwealth 
not  revocable  at  any  time  by  the  legislature. 

Sect.  6.  The  grants  made  by  this  act  are  revocable  by  the 
legislature  at  any  time,  except  so  far  as  valuable  structures 
may  have  been  actually  and  in  good  faith  built  under  the 
same. 

Sect,  7.  This  act  shall  take  effect  upon  its  passage. 
[Approved  April  30,  1867. 


[Chapter  210,  Acts  of  1867.] 

An  Act  concerning  the  occupation  of  flats  in  cape  cod -harbor 

at  provincetown. 

Section  1 .  All  persons  owning  flats  in  Cape  Cod  harbor 
at  Provincetown,  are  hereby  authorized  to  extend  and  main- 
tain wharves  upon  the  same,  or  to  fill  up  and  build  upon  the 
same,  but  not  beyond  the  harbor  lines  which  may  be  hereafter 
established  for  said  harbor. 

Sect.  2.  All  persons  owning  flats  in  the  harbor  at  Prov- 
incetown, Avhose  outer  lines  of  title  are  the  low-water  mark, 
or  one  hundred  rods  below  the  high- water  mark,  may  extend 
and  maintain  wharves  over  any  flats  of  the  Commonwealth 
that  may  lie  between  their  outer  lines  and  the  harbor  lines 
that  may  be  there  hereafter  established,  but  in  such  manner 
that  all  persons  affected  by  this  grant  may  have  equal  propor- 
tionate rights  of  advancing  to  or  towards  the  said  harbor 
lines. 

Sect.  3.  All  things  which  may  at  any  time  be  done  under 
this  grant,  shall  be  subject  to  the  determination  and  approval 
of  the  board  of  harbor  commissioners,  as  provided  in  section 
four  of  chapter  one  hundred  and  forty-nine  of  the  acts  of  the 
year  eighteen  hundred  and  sixty-six. 
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SteCT.  4.  If  the  harbor  lines  at  Provincetown  shall  at  any- 
time be  removed  nearer  to  the  high-water  mark,  this  grant 
shall  be  construed  to  apply  only  to  such  new  lines,  except  so 
far  as  valuable  structures  may  have  been  actually  and  in  good 
faith  built  under  the  same. 

Sect.  5.  When  in  any  previous  grant  of  a  rightto  extend 
and  maintain  a  wharf  in  the  harbor  at  Provincetown,  liberty 
lias  been  given  to  lay  vessels  at  the  sides  or  end  of  such 
wharf,  the  liberty  so  granted  shall  not  be  construed  as  a  grant 
of  any  private  right  in  or  over  the  flats  of  any  person  or  of 
the  Commonwealth,  not  revocable  at  any  time  by  the  legisla- 
ture. 

Si:ct.  6.  The  grants  made  by  this  act  are  revocable  by  the 
legislature  at  any  time,  except  so  far  as  valuable  structures 
may  have  been  actually  and  in  good  faith  built  under  the 
same. 

Sect.  7.  This  act  shall  take  effect  upon  its  passage. 
[Approved  May  4,  1867. 


[Chapter  326,  Acts  of  1868.] 
An  Act  ix  addition  to  "an  act  fok  the  improvement  of  the  har- 
bor OF  BOSTON  AND  THE  COMMONWEALTH'S  FLATS  THEREIN.  1 

Section  1.  The  harbor  commissioners  are  hereby  author- 
ized to  contract,  in  the  name  of  the  Commonwealth,  with  any 
per-' mi  or  persons,  or  with  the  city  of  Boston,  for  the  tilling 
of  any  portion  of  the  lands  or  flats  in  Boston  harbor  which  lie 
northerly  of  South  Boston  and  easterly  of  Fort  Point  Chan- 
nel, and  within  the  exterior  line  laid  down  on  the  plan  for 
the  occupation  of  the  flats  owned  by  the  Commonwealth  in 
Boston  harbor,  approved  by  the  legislature  in  the  eighty-first 
chapter  of  the  resolves  of  the  year  eighteen  hundred  and 
sixty-six.  and  for  the  building  of  wharves,  docks,  sea-walls, 
basins,  streets,  bridges  or  sewers,  and  for  dredging  or  doing 
any  work  upon  or  in  relation  to  said  flats,  and  to  pay  for  the 
same  by  conveyances  of  any  portion  of  said  flats,  or  the  grant- 
ing of  any  rights  or  privileges  therein,  and  for  laying  out  and 
building  streets  and  sewers  to  and  over  said  Hats  or  any  part 
thereof,  reserving  and  laying  out  channels;   and  they  may 
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authorize  any  corporations  or  persons  to  lay  and  use  railroad 
tracks  over  any  parts  of  said  flats,  for  the  purpose  of  trans- 
porting materials  for  filling  up  the  said  flats,  and  of  any  other 
work  in  relation  thereto,  and  shall  have  full  power  to  deter- 
mine and  settle,  by  agreement,  arbitration  or  process  of  law, 
the  relative  rio-hts  and  interests  of  the  Commonwealth  and 
all  other  parties  in  and  to  and  over  said  flats  and  parts 
thereof ;  and  said  commissioners  shall  have  power  to  enter 
into  any  contracts  in  regard  to  the  occupation  and  improve- 
ment of  said  flats  which  said  commissioners  think  best  :  pro- 
vided, that  every  conveyance  made  and  the  terms  thereof, 
every  contract  entered  into,  every  authority  given  for  laying 
railroad  tracks  and  otherwise,  every  plan  for  the  occupation 
of  said  flats,  and  building  docks,  sea-walls,  basins,  wharves, 
streets  and  sewers  thereon,  adopted  by  said  commissioner^, 
shall  be  submitted  to  the  governor  and  council,  and  shall  not 
be  binding  on  the  Commonwealth,  and  shall  not  have  any 
force  or  effect  until  the  same  have  been  approved  by  the 
governor  and  council. 

Sect.  2.  Said  commissioners  may  make  any  contract 
which  they  think  judicious,  with  any  of  the  riparian  owners 
in  South  Boston,  and  with  the  Boston  Wharf  Company,  for 
the  purchase  or  exchange  of  lands  or  flats,  and  they  shall 
have  full  authority  to  release  for  monev  or  other  valuable  con- 
sideration,  upon  such  terms  and  conditions  as  they  shall  deem 
fit,  and  convey  by  deed,  with  warranty  or  otherwise,  to  be 
duly  executed  by  them  in  behalf  of  the  Commonwealth,  the 
right,  title  and  interest  of  the  Commonwealth  in  the  whole 
or  any  part  of  said  lands  or  flats  ;  but  all  sales  of  lands  or 
flats,  unless  otherwise  ordered  by  the  governor  and  council, 
shall  be  by  public  action,  and  the  manner,  terms  and  condi- 
tions of  such  sales  shall  be  prescribed  by  the  governor  and 
council. 

Sect.  3.  The  sea-wall  authorized  to  be  erected  under  chap- 
ter three  hundred  and  flftv-four  of  the  acts  of  the  rear  eiffh- 
teen  hundred  and  sixty-seven  may  be  commenced  at  any  point 
on  Fort  Point  Channel  considered  expedient  by  the  commis- 
sioners, and  shall  be  built  on  the  exterior  line  laid  down  on 
the  plan  designated  in  said  act,  as  subsequently  modified,  or 
within  said  line  at  a  distance  not  exceeding  fifty  feet  there- 
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from.  Said  wall  may  be  constructed  with  openings  ,in  the 
same,  filled  with  sheet  pilings  or  otherwise,  between  such 
points  as  said  board  shall  determine.  And  said  commission- 
ers may  erect  a  suitable  temporary  bulkhead  of  wood  to  retain 
the  dredged  material,  previous  to  the  construction  of  said  wall, 
at  such  a  distance  in  the  rear  thereof  as  will  not  interfere  with 
the  construction  of  said  wall  and  the  docks  and  wharves  con-  ' 
nected  therewith.  And  the  commissioners  may  use  the  unex- 
pended balance  of  the  appropriation  made  in  the  acts  aforesaid 
for  these  purposes. 

Sect.  4.  All  contracts  for  filling  section  one,  as  shown 
upon  plan  number  one,  dated  the  twelfth  day  of  December, 
in  the  year  eighteen  hundred  and  sixty-seven,  annexed  to  the 
report  of  the  committee  on  the  Commonwealth  flats,  near 
South  Boston,  appointed  under  chapter  ninety-three  of  the 
resolves  of  the  year  eighteen  hundred  and  sixty-seven,  shall 
require  the  whole  of  that  portion  of  the  upper  harbor  of 
Boston,  colored  red  upon  plan  number  two,  annexed  to  said 
report,  to  be  dredged,  as  nearly  as  practicable,  to  the  depth 
of  twenty-three  feet  below  mean  low- water  thereon,  and  the 
materials  thus  obtained  to  be  used  in  filling  said  section  one. 
And  all  contracts  for  tilling  sections  two  and  three,  as  shown 
upon  snid  plan  number  one,  shall  require  a  portion  of  said 
upper  harbor  to  be  dredged  in  the  same  manner  and  to  the 
s;nne  depth  as  aforesaid,  and  the  materials  thus  obtained  to  be 
used  in  filling  said  sections  two  and  three ;  and  the  number  of 
cubic  yards  of  material  so  required  to  be  dredged  and  used 
in  filling  said  sections  two  and  three,  respectively,  shall  bear 
the  same  proportion  to  the  respective  areas  of  said  sections 
two  and  three  that  the  number  of  cubic  yards  herein  required 
to  be  dredged  from  said  locality,  colored  red,  shall  bear  to 
the  area  of  said  section  number  one.  All  said  contracts  for 
tilling  said  sections  shall  require  the  additional  materials 
therefor  to  be  dredged  from  the  reserve  channel,  as  shown 
upon  said  plan  number  two,  and  also  from  such  other  parts 
of  the  harbor  or  taken  from  such  other  sources  as  said  com- 
missioners may  deem  expedient.  And  the  dredging  so  done 
in  said  upper  harbor  shall  be  full  compensation  for  the  tide- 
water displaced  by  the  work  authorized  under  this  act:  pro- 
vided, however,  if  it  shall  appear  from  hydrographical  and 
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physical  surveys  that  injury  to  the  harbor  has  resulted  from 
the  work  herein  authorized,  then  such  injury  shall  be  re- 
paired, by  dredging  or  otherwise,  in  such  manner  and  to  such 
an  extent  as  the  legislature  shall  hereafter  determine. 

Sect.  5.  All  money  received  from  the  sale  of  lands  and 
flats  or  otherwise,  under  this  act,  shall  be  paid  into  the  treasury 
of  the  Commonwealth,  and  shall  be  applied  to  the  sinking 
fund  as  provided  for  by  section  three  of  chapter  one  hundred 
and  twenty-two  of  the  acts  of  the  year  eighteen  hundred  and 
sixty-five. 

Sect.  6.  The  city  of  Boston  is  hereby  authorized  to  build 
and  lay  out  as  a  public  street,  Eastern  Avenue,  with  a  bridge 
over  Fort  Point  Channel,  having  suitable  draws,  said  avenue 
and  bridge  to  be  located  and  constructed  at  such  places  and 
Upon  such  plans  and  upon  such  terms  and  conditions  as  the 
harbor  commissioners  may  make,  the  same  to  be  subject  to 
the  approval  of  the  governor  and  council. 

Sect.  7.  All  plans  and  specifications  for  the  improvement 
of  the  flats  and  for  work  in  connection  therewith,  and  all  con- 
tracts made  in  carrying  out  the  authority  given  by  this  act 
shall  be  subject  to  the  approval  of  the  governor  and  council. 

Sect.  8.  Nothing  herein  contained  shall  authorize  said 
commissioners,  by  any  stipulation  or  contract,  to  require  the 
payment  of  any  money  from  the  treasury  of  the  Common- 
wealth except  as  provided  in  the  third  section  of  this  act. 

Sect.  9.  Chapter  ninety-three  of  the  resolves  of  the  year 
eighteen  hundred  and  sixty-seven,  also  sections  three  and  five 
of  the  three  hundred  and  fifty-fourth  chapter  of  the  acts  of 
the  year  eighteen  hundred  and  sixty-seven  are  hereby  repealed. 

Sect.  10.  This  act  shall  take  effect  upon  its  passage. 
[Approved  June  9,  1868. 


[Chapter  446,  Acts  of  1869.] 
An  Act  to  authorize  the  purchase  of  certain  lands  for  the 
benefit  of  the  flats  of  the  commonwealth  in  boston  harbor. 

Section  1.  For  the  purpose  of  making  more  available 
for  sale  the  flats  of  the  Commonwealth,  in  the  harbor  of  Bos- 
ton, and  perfecting  the  improvement  of  the  same,  the  powers 
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conferred  on  the  harbor  commissioners  by  section  two  of 
chapter  three  hundred  and  twenty-six  of  the  acts  of  the  year 
eighteen  hundred  and  sixty-eight,  are  hereby  so  far  enlarged 
that  said  commissioners  are  authorized  to  purchase  for,  and 
in  the  name  of  the  Commonwealth,  any  lands  and  flats  on  the 
notherly  shore  of  South  Boston,  lying  westerly  of  the  easterly 
line  of  E  Street  extended,  and  extinguish  by  purchase  any 
claims  to  title  in  such  lands  and  flats  ;  and  they  shall  have  full 
power  to  determine  and  settle  by  agreement,  arbitration  or 
process  of  law  the  rights  and  interests  which  the  Common- 
wealth has  or  shall  acquire  in  any  of  said  lands  and  flats  and 
any  parts  thereof.  Such  lands  and  flats  shall  be  subject  to 
the  same  provisions  of  sections  one,  two,  four  and  seven  of 
said  chapter,  as  the  lands  and  flats  in  Boston  harbor  described 
in  said  first  section,  and  the  harbor  commissioners,  shall  have 
the  same  powers  in  relation  thereto. 

Sect.  2.  Section  one  of  the  South  Boston  flats  described 
in  the  fourth  section  of  said  act,  is  hereby  enlarged  so  as  to 
include  the  lands  and  flats  acquired  under  this  act,  and  the 
harbor  commissioners  may  authorize  the  occupation  and  im- 
provement of  said  section  one  without  any  reservation  for  a 
channel,  and  without  requiring  any  dredging  from  a  reserve 
channel. 

Sect.  3.  All  purchases  and  contracts  made  under  the 
provisions  of  this  act  shall  be  subject  to  the  approval  of  the 
governor  and  council,  and  no  obligation  shall  be  assumed  in 
behalf  of  the  Co nmion wealth  as  a  consideration  for  any  such 
purchase  beyond  that  of  providing  for  the  filling  so  much  of 
the  flats  acquired  under  this  act  as  shall  be  sufficient  for  a 
suitable  street  along  the  southerly  line  of  such  flats  whenever 
the  flats  from  the  shore  to  such  line  shall  have  been  filled  by 
the  riparian  owners. 

Sect.  4.  There  shall  be  allowed  and  paid  out  of  the  treas- 
ury of  the  Commonwealth  a  sum  not  exceeding  three  hundred 
thousand  dollars,  to  be  expended  in  making  the  purchases 
herein  authorized,  and  the  same  is  hereby  appropriated. 

Sect.  The  net  proceeds  of  the  sales  of  all  lands  pur- 
chased under  authority  of  this  act,  and  of  all  lands  contained 
in  section  one  of  the  South  Boston  flats  referred  to  in  the 
fourth  section  of  chapter  three  hundred  and  twenty-six  of  the 
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acts  of  the  year  eighteen  hundred  and  sixty-eight,  after 
deducting  therefrom  all  sums  of  money  paid  for  the  purchase 
of  the  lands  acquired  under  authority  of  this  act,  with 
interest,  shall  be  paid  into  the  sinking  funds  established  by 
chapter  three  hundred  and  thirteen  of  the  acts  of  the  year 
eighteen  hundred  and  sixty-four,  and  chapter  one  hundred 
and  twenty-two  of  the  acts  of  the  year  eighteen  hundred  and 
sixty-five. 

Sect.  6.  For  the  purposes  of  this  act,  the  treasurer  and 
receiver-general,  under  the  direction  of  the  governor  and 
council,  is  hereby  authorized  to  issue  scrip  or  certificates  of 
debt,  in  the  name  and  on  the  behalf  of  the  Commonwealth, 
and  under  his  signature  and  the  seal  of  the  Commonwealth, 
to  an  amount  not  exceeding  three  hundred  thousand  dollars, 
and  for  a  term  not  exceeding  five  years,  the  principal  and 
interest  payable  in  gold  in  the  city  of  Boston.  Said  scrip 
shall  be  issued  in  the  form  of  registered  bonds,  or  in  the 
form  of  certificates  of  debts,  with  interest  coupons  attached, 
as  the  governor  and  council  shall  decide,  and  shall  bear  an 
annual  interest  of  five  per  cent.,  payable  semi-annually  on 
the  first  days  of  January  and  July  in  each  year,  and  shall  be 
countersigned  by  the  governor,  and  shall  be  deemed  a  pledge 
of  the  faith  and  credit  of  the  Commonwealth,  redeemable  at 
maturity ;  and  shall  be  sold  and  disposed  of  in  such  manner, 
and  at  such  times,  and  in  such  pieces  and  amounts,  as  the 
governor  and  council  shall  deem  for  the  best  interests  of  the 
Commonwealth . 

Sect.  7.  This  act  shall  take  effect  upon  its  passage. 
[Approved  June  22,  1869. 


[Chapter  335,  Acts  of  1871.] 
An  Act  for  the  improvement  of  navigation  in  south  bay  and 
the  modification  of  its  harbor  lines. 

Section  1.  The  board  of  harbor  commissioners  is  hereby 
authorized  to  license  any  person  to  drive  piles,  build  a  wharf, 
wall,  pier  or  other  structure  in  tide-water  on  land  and  fiats  in 
that  part  of  Boston  harbor  called  South  Bay,  or  to  fill  suoh 
land  and  flats  to  such  harbor  lines  as  the  harbor  commissioners 
shall  fix  and   determine,  subject  to  the  approval  of  the 
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governor  and  council,  any  existing  harbor  lines  on  South 
Bay  to  the  contrary  notwithstanding :  provided  however, 
that  no  person  shall  drive  any  piles,  build  a  wharf,  wall,  pier, 
or  other  structure  or  do  any  tilling  in  tide-water  on  such  land 
and  flats,  except  in  accordance  with  the  terms  of  such  license 
and  subject  to  the  provisions  of  section  four  of  chapter  one 
hundred  and  forty-nine  of  the  acts  of  the  year  eighteen  hun- 
dred and  sixty-six  and  of  chapter  four  hundred  and  thirty- 
two  of  the  acts  of  the  year  eighteen  hundred  and  sixty-nine  : 
and  provided,  further,  that  nothing  contained  in  this  act  shall 
be  construed  to  affect  or  take  away  any  private  rights  which 
cannot  lawfully  be  affected  or  taken  away  without  compensa- 
tion therefor ;  and  said  commissioners  are  hereby  authorized 
to  make  agreements  with  any  claimants  of  lands  and  flats  in 
said  South  Bay  to  secure  the  establishment  of  such  line  or 
lines,  and  may  make  and  receive  conveyance  of  lands  or  flats 
in  said  South  Bay  in  execution  of  such  agreements  :  provided, 
such  agreements  are  approved  by  the  governor  and  council, 
but  this  shall  not  authorize  any  agreement  to  pay  any  money 
from  the  treasury  of  the  Commonwealth. 

Sect.  2.  The  said  board  of  commissioners  is  hereby 
empowered  to  authorize  any  person  at  his  own  expense  to 
dredge  material  out  of  South  Bay  within  such  limits  as  may 
be  designated  by  the  board. 

Sect.  3.  This  act  shall  take  effect  upon  its  passage. 
[Ajjproved  May  5,  187 1. 


[Chapter  91,  Resolves  of  1871.] 

Resolve  con<  erning  the  commonwealth  flats  near  south  boston. 

Resolved,  That  the  harbor  commissioners,  after  consultation 
with  the  governor,  the  Boston  and  Albany  Railroad  Company 
and  the  Boston  Wharf  Company,  prepare  a  plan  for  the 
development  and  improvement  of  the  flats  of  the  Common- 
weal! li,  near  South  Boston,  in  which  development  and  im- 
provement the  Commonwealth  and  said  companies  may 
cooperate  ;  and  in  connection  therewith  said  commissioners 
consider  the  expediency  of  authorizing  or  requiring  a  tempo- 
rary bulkhead  to  be  built  instead  'of  a  sea-wall  on  or  near  the 
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exterior  line  (so  called),  and  also  the  expediency  of  filling 
South  Bay  and  Fort  Point  Channel ;  together  with  such  other 
matters  connected  with  the  improvement  of  said  flats  as  may 
be  important  to  the  interests  of  the  Commonwealth  ;  and  said 
commissioners  shall  report  in  print  to  the  next  legislature  on 
or  before  the  fifteenth  day  of  January  next.  [Approved 
May  26,  1871. 


[Chapter  236,  Acts  of  1872.] 
An  Act  to  regulate  the  building  of  wharves  and  other  struct- 
ures IN  TIDE-WATERS. 

Section  1.  Any  person  may  build  or  extend  a  wharf,  or 
construct  a  pier,  dam,  sea-wall,  road,  bridge  or  other  struct- 
ure, fill  land  or  flats,  or  drive  piles  in  or  over  tide-water 
below  high- water  mark,  within  the  line  of  riparian  ownership, 
on  any  shore,  and  within  whatever  harbor  lines  there  may  be 
at  the  time  established  by  law  along  such  shore  :  provided, 
the  license  of  the  board  of  harbor  commissioners  is  first  ob- 
tained in  a  manner  provided  by  the  fourth  section  of  chapter 
one  hundred  and  forty-nine  of  the  acts  of  the  year  eighteen 
hundred  and  sixty-six. 

Sect.  2.  The  board  of  harbor  commissioners  may  license 
any  person  to  build  or  extend  a  wharf,  construct  a  pier,  dam, 
sea-wall,  road,  bridge  or  other  structure,  or  fill  land  or  flats 
in  or  over  tide-water,  below  high-water  mark  and  beyond  the 
line  of  riparian  ownership,  upon  such  terms  as  they  prescribe  : 
provided,  however,  that  no  such  license  beyond  the  line  of 
riparian  ownership  shall  be  valid  unless  approved  by  the  gov- 
ernor and  council ;  and  provided,  further ,  that  no  such  license 
on  any  shore  shall  have  any  effect  beyond  such  line  of  riparian 
ownership,  except  where  a  harbor  line  has  been  established 
by  Law  along  such  shore  ;  and  no  such  license  shall  have  effect 
beyond  such  harbor  line,  except  in  relation  to  a  struct  lire 
authorized  by  law  outside  such  line. 

Sect.  3.  Every  license  granted  under  this  act,  or  under 
the  fourth  section  of  chapter  one  hundred  and  forty-nine  of 
the  acts  of  the  year  eighteen  hundred  and  sixty-six,  shall  be 
signed  by  a  majority  of  the  commissioners,  and  shall  set  forth 
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the  terms  of  the  same,  and  specify  by  metes,  bounds  and 
otherwise,  so  as  to  identify  and  define,  the  location,  dimen- 
sions, limits  and  mode  of  performing  whatever  is  authorized 
by  said  license  ;  and  said  commissioners  shall  cause  a  certified 
copy  of  the  same,  together  with  a  correct  plan  of  the  author- 
ized work  or  structure,  to  be  recorded  in  books  kept  for  that 
purpose  in  the  office  of  said  board.  Before  any  license  is 
granted,  the  board  of  harbor  commissioners  shall  notify  the 
selectmen  of  the  town  or  the  mayor  and  aldermen  of  the  city, 
as  the  case  may  be,  within  the  limits  of  which  the  work 
licensed  is  to  be  done,  that  they  may  appear  and  be  heard. 

Sect.  4.  Licenses  granted  as.  herein  provided  shall  be 
subject  to  the  provisions  of  chapter  one  hundred  and  forty- 
nine  of  the  acts  of  the  year  eighteen  hundred  and  sixty-six, 
and  chapter  four  hundred  and  thirty-two  of  the  acts  of  the 
year  eighteen  hundred  and  sixty-nine,  so  far  as  applicable  and 
not  inconsistent  with  this  act ;  and  everv  license  hereafter 
granted  by  said  board  shall  be  void,  unless  the  same  and  the 
accompanying  plan  are  recorded  within  one  year  from  the  date 
thereof,  in  the  registry  of  deeds  for  the  county  or  district 
within  which  the  work  licensed  is  to  be  performed.  But 
nothing  contained  in  this  act  shall  be  construed  to  apply  to 
the  back  bay  lands. 

Sect.  5.  '  This  act  shall  take  effect  upon  its  passage. 
[Approved  April  23,  1872. 


[Chapter  320,  Acts  of  1872.] 
A\  Act  in  relation  to  the  improvement  of  the  commonwealth's 

FLATS  IN  BOSTON  HARBOR. 

Section  1.  The  board  of  harbor  commissioners,  with  the 
approval  of  the  governor  and  a  majority  of  the  council,  may 
contrad  for  the  construction,  on  a  parcel  of  South  Boston 
flats,  situated  al  fche  junction  of  Fort  Point  Channel  and  the 
main  channel,  in  Boston  harbor,  and  adjoining  the  Hats  of  the 
Boston  Wharf  Company  and  the  flats  sold  by  the  Common- 
wen  It h  to  the  Boston  and  Albany  Railroad  Company, — of 
sea-walls  upon  said  channels,  substantially  on  the  lines  shown 
on  the  plan  for  the  occupation  of  the  Commonwealth's  flats  in 
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South  Boston,  appended  to  the  sixth  annual  report  of  said 
board  to  the  legislature,  and  contract  for  the  filling  of  said 
parcel  within  said  walls  with  solid  material;  and  said  board 
of  harbor  commissioners  shall  have,  in  relation  to  said  parcel, 
and  the  improvement  of  the  same,  all  the  powers  conferred 
upon  them  by  chapter  three  hundred  and  twenty-six  of  the 
acts  of  the  year  eighteen  hundred  and  sixty-eight,  and  in 
addition  may  pay  in  cash  for  the  improvement  of  said  parcel, 
as  authorized  by  law,  and  they  shall  be  subject  to  all  the  pro- 
visions of  said  act  not  inconsistent  herewith  ;  and  said  board 
is  further  authorized  to  procure  the  discharge  of  all  there 
may  be  on  said  parcel  for  taxes  :  provided,  that  all  plans  and 
contracts  for  the  improvement  of  said  parcel  shall  be  subject 
to  the  approval  of  the  governor  and  a  majority  of  the  council. 

Sect.  2.  The  board  of  harbor  commissioners  mav  au- 
thorize,  subject  to  the  approval  of  the  governor  and  a 
majority  of  the  council,  and  to  the  provisions  of  section  four 
of  chapter  one  hundred  and  forty-nine  of  the  acts  of  the  year 
eighteen  hundred  and  sixty-six,  and  of  chapter  four  hundred 
and  thirty-two  of  the  acts  of  the  year  eighteen  hundred  and 
sixty-nine,  and  on  such  other  terms  as  may  be  considered 
just,  the  construction  of  wharves  and  docks  at  the  junction 
of  the  main  channel  and  Fort  Point  Channel,  on  the  north- 
westerly side  of  the  channel  last  named,  within  the  outer 
general  line  of  a  scheme  of  wharves  and  docks  shown  on  said 
plan,  for  the  occupation  of  the  Commonwealth's  flats  in  South 
Boston,  appended  to  the  sixth  annual  report  of  said  board, 
notwithstanding  any  existing  harbor  line  heretofore  estab- 
lished at  said  place. 

Sect.  3.  There  shall  be  allowed  and  paid  out  of  the 
treasury  a  sum  not  exceeding  four  hundred  thousand  dollars, 
to  be  expended  for  the  purposes  authorized  in  the  first  section 
of  this  act,  and  the  same  is  hereby  appropriated. 

Sect.  4.  From  the  net  proceeds  of  the  sales  of  all  lands 
and  flats  contained  in  section  one  of  the  South  Boston  flats 
referred  to  in  the  fourth  section  of  chapter  three  hundred 
and  twenty-six  of  the  acts  of  the  year  eighteen  hundred  and 
sixty-eight,  all  sums  paid  under  this  act,  and  all  sums  paid 
in  the  improvement  of  the  same,  with  interest  thereon,  shall 
be  first  deducted,  and  the  residue  shall  be  paid  into  the  sink- 
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ing  funds  established  by  chapter  three  hundred  and  thirteen 
of  the  acts  of  the  year  eighteen  hundred  and  sixty-four,  and 
chapter  one  hundred  and  twenty-two  of  the  acts  of  the  year 
eighteen  hundred  and  sixty-live. 

Sect.  5.  For  the  purposes  of  this  act,  the  treasurer  and 
receiver-general  may  issue  scrip  or  certificates  of  debt,  in  the 
name  and  on  the  behalf  of  the  state  and  under  his  signature 
and  the  seal  of  the  Commonwealth,  to  an  amount  not^exceed- 
Lng  four  hundred  thousand  dollars,  for  a  term  not  less  than 
five  years,  nor  more  than  twenty  years  :  provided,  hoivever, 
that  scrip  issued  for  a  longer  term  than  live  years  shall  be 
redeemable  at  any  time  after  the  'expiration  of  live  years,  at 
the  option  of  the  state.  Said  scrip  or  certificates  of  debt, 
shall  be  issued  as  registered  bonds,  or  with  interest  coupons 
attached,  and  shall  bear  interest  not  exceeding  six  per  cent., 
payable  in  the  lawful  money  of  the  United  State's,  semi-an- 
nually, on  the  first  days  of  March  and  September  of  each 
year.  Such  scrip  or  certificates  of  debt  shall  be  countersigned 
by  the  governor,  and  shall  be  deemed  a  pledge  of  the  faith 
and  credit  of  the  Commonwealth,  redeemable  at  the  time 
specified,  in  the  lawful  money  of  the  United  States,  and  shall 
be  sold  and  disposed  of  at  public  auction,  or  in  such  other 
mode,  and  at  such  times  and  in  such  prices  and  amounts,  as 
the  governor  and  a  majority  of  the  council  shall  deem  for  the 
best  interest  of  the  state. 

Sect.  6.  This  act  shall  take  effect  upon  its  passage. 
[A pp roved  May  4,  1872. 


[Chapter  357,  Acts  of  1872.] 
An  Act  to  amend  an  act  in  relation  to  the  improvement  of  the 
commonwealth's  flats  in  BOSTON  harbor. 
Section  1.  Section  fifth  of  chapter  three  hundred  and 
twenty  of  the  acts  of  the  present  year,  entitled  An  Act  "in 
relation  to  the  improvement  of  the  Commonwealth's  flats  in 
Boston  Harbor,"  is  hereby  amended  by  striking  out  the  words 
"  prices  and  amounts, "  and  inserting  the  words  "pieces  and 
amounts." 

Sect.  2.  This  act  shall  take  effect  upon  its  passage, 
[Approved  May  7,  1872. 
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[Chapter  257,  Acts  of  1873.] 
An  act  in  relation  to  the  improvement  of  the  commonwealth's 

flats  in  boston  harbor. 

Section  1.  The  four  hundred  and  forty-sixth  chapter 'of 
the  acts  of  the  year  eighteen  hundred  and  sixty-nine  is  so  far 
amended  t  hat  the  board  of  harbor  commissioners  may  eon- 
tract  for  or  authorize  the  filling  of  any  of  the  flats  and  lands 
purchased  under  the  authority  of  said  act,  with  any  other 
material  they  think  tit,  besides  that  prescribed  by  the  fourth 
section  of  chapter  three  hundred  and  twenty-six  of  the  acts 
of  the  year  eighteen  hundred  and  sixty-eight :  provided,  that 
out  of  the  proceeds  of  the  sale  of  said  fiats  and  lands  so  pur- 
chased, there  shall  be  paid  into  the  compensation  fund  for 
Boston  harbor,  for  tide-water  displaced  by  filling  with  such 
other  material,  such  sums  as  would  be  required  by  the  pro- 
visions of  the  fourth  section  of  the  one  hundred  and  forty- 
ninth  chapter  of  the  acts  of  the  year  eighteen  hundred  and 
sixty-six. 

Sect.  2.  This  act  shall  take  effect  upon  its  passage. 
\_Apjproved  April  30,  1873. 


[Chapter  284,  Acts  of  1874.] 
An  Act  to  secuke  to  the  commonwealth  the  value  of  its  prop- 
erty IN  LANDS  FLOWED  BY  TIDE-WATER. 

Section  1.  Whenever  any  authority  or  license  is  hereafter 
granted  by  the  legislature  or  by  the  board  of  harbor  commis- 
sioners, with  the  approval  of  the  governor  and  council,  to  any 
person  or  corporation  to  build  any  wharf  or  other  structure  or 
to  fill  or  otherwise  occupy  land  in  tide-water  lying  below  the 
line  of  low-water  mark  not  exceeding  one  hundred  rods  from 
high-water  mark,  such  person  or  corporation  shall  pay  into 
the  treasuiy  of  the  Commonwealth,  before  the  work  author- 
ized or  licensed  is  begun,  such  compensation  for  the  rights 
and  privileges  granted  in  such  land  as  shall  be  determined  by 
the  governor  and  council  to  be  just  and  equitable,  besides 
making  compensation  for  tide-water  displaced  when  required 
under  the  one  hundred  and  forty-ninth  chapter  of  the  acts  of 
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the  year  eighteen  hundred  and  sixty-six :  provided,  however , 
that  when  any  such  compensation  shall  have  been  paid  for  any 
such  rights  and  privileges,  the  same  shall  not,  under  the  pro- 
visions of  the  four  hundred  and  thirty-second  chapter  of  the 
acts  of  the  year  eighteen  hundred  and  sixty-nine,  terminate  in 
five  years  and  shall  not  be  revocable  unless  provision  is  made 
in  such  revocation  for  the  repayment  by  the  Commonwealth 
to  the  holder  of  such  rights  and  privileges,  of  the  amount  of 
such  compensation. 

Sect.  '2.  This  act  shall  not  apply  to  any  authority  granted 
to  any  city,  town  or  county  for  the  construction  or  widening 
or  maintenance  of  a  bridge  constituting  a  part  of  a  public 
highway. 

Sect.  3.  This  act  shall  take  effect  upon  its  passage. 
[Approved  May  29,  1874. 


[Chapter  304,  Acts  of  1874.] 
An  Act  to  provide  for  the  improvement  of  boston  harbor  at 

junction  shoal. 

The  board  of  harbor  commissioners  is  authorized  to  con- 
tract for  dredging  off  a  portion  of  Junction  shoal  in  Boston 
harbor,  in  the  neighborhood  of  Constitution  wharf,  in  such 
locality  as  said  board  shall  designate,  to  a  depth  not  exceed- 
ing twenty-three  feet  at  mean  low  water,  and  said  board  may 
authorize  the  use  of  the  material  so  dredged  for  nlling  the 
Commonwealth's  flats  at  South  Boston,  at  the  junction  of  the 
main  and  Fort  Point  channels  or  elsewhere.  The  income 
from  the  compensation  fund  for  Boston  harbor  received  dur- 
ing the  year  eighteen  hundred  and  seventy-four,  and  the 
receipts  during  such  year  from  assessments  for  compensation 
for  tide-water  displaced  which  would  otherwise  be  paid  into 
the  said  compensation  fund,  shall  be  used  to  pay  for  such 
dredging  to  an  amount  not  exceeding  fifteen  thousand  dollars, 
which  sum,  derived  from  the  sources  aforesaid  and  no  other, 
may  be  allowed  and  paid  for  such  dredging,  and  the  same  is 
herein'  appropriated.  Xo  such  contract  shall  be  made  with- 
out the  approval  of  the  governor  and  council.  [Approved 
June  4,  1874. 
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[Chapter  347,  Acts  of  1874.] 
An  Act  in  relation  to  structures  in  tide-wateks 

Section  1 .  The  board  of  harbor  commissioners  is  author- 
ized and  empowered  to  license  any  person  to  build  or  extend 
any  wharf,  construct  any  pier,  dam,  sea-wall,  road,  bridge  or 
other  structure,  or  to  till  land  or  flats  below  high- water  mark 
and  beyond  the  line  of  riparian  ownership  in  and  over  tide- 
water along  the  shore  of  which  no  commissioners'  or  harbor 
line  has  been  established  by  law :  provided,  however,  that  no 
such  license  shall  have  any  validity  beyond  the  line  of  riparian 
ownership  unless  approved  by  the  governor  and  council ;  and 
provided ,  further ,  that  no  such  license  shall  be  granted  under 
the  authority  of  this  act  for  the  construction  of  a  bridge 
across  any  river,  cove  or  inlet  in  any  location  not  above  the 
line  of  some  existing  bridge  or  other  structure  authorized  by 
law  over  such  tide-water  in  which  there  is  in  fact  no  draw  and 
in  which  the  law  does  not  require  that  a  draw  be  constructed 
or  maintained  or  in  case  the  mayor  and  aldermen  of  the  city 
or  the  selectmen  of  the  town  within  the  limits  of  which  the 
work  licensed  is  to  be  done  shall  after  the  notice  to  them 
required  by  law  appear  and  oppose  the  granting  of  the  same. 
But  the  recital  in  such  license  that  no  such  opposition  has 
been  made  and  the  recital  in  any  license  of  the  said  board 
that  the  notice  required  by  law  has  been  given  shall  be  con- 
clusive evidence  of  the  facts  recited. 

Sect.  2.  Every  license  granted  under  the  authority  of 
this  act  shall  be  subject  to  the  provisions  of  the  third  and 
fourth  sections  of  the  two  hundred  and  thirty-sixth  chapter  of 
the  acts  of  the  year  eighteen  hundred  and  seventy-two. 

Sect.  3.  This  act  shall  take  effect  upon  its  passage. 
[Approved  June  19,  1874. 


[Chapter  399,  Acts  of  1874.] 
An  Act  relative  to  the  improvement  of  the  navigation  of  the 

south  bay. 

Section  1.  The  board  of  harbor  commissioners  is  author- 
ized to  license  any  person  or  corporation  to  dredge  out  and 
otherwise  excavate  any  portion  of  South  Bay  lying  north- 
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westerly  of  the  Boston,  Hartford  and  Erie  Railroad  and 
outside  of  existing  harbor  lines  as  now  established  by  law, 
and  north-easterly  of  any  extension  of  Swett  Street  hereafter 
made  in  an  easterly  direction,  to  a  depth  not  exceeding  twelve 
feet  at  mean  Ioav  water  within  such  limits,  in  such  manner  and 
to  such  extent  as  said  board  of  harbor  commissioners  by  such 
license  shall  determine  and  prescribe  for  the  purpose  of 
deepening  and  improving  the  navigation  of  South  Bay. 

Skct.  2.  The  attorney-general  of  the  Commonwealth  is 
directed  on  the  request  of  the.  board  of  harbor  commissioners 
to  appear  and  prosecute  or  defend  in  any  suit  that  may  be 
brought  to  prevent  or  contest  in  any  form  the  right  to  dredge 
out  or  excavate  any  portion  of  South  Bay  outside  of  the 
aforesaid  lines  and  a  license  granted  as  herein  before  provided. 

Sect.  3.  Nothing  contained  in  this  act  shall  affect  or  take 
away  the  legal  rights  of  any  person  or  corporation.  [Ap- 
proved June  30,  1874. 
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REPOKT  OF  THE  HABBOE  COMMISSIONEES. 


To  the  Honorable  Senate  and  House  of  Representative*  of  the  Commonwealth  of 

Massachusetts. 

The  Board  of  Harbor  Commissioners  respectfully  submit 
their  Seventh  Annual  Report. 

South  Boston  Flats. 

A  small  tract  of  the  South  Boston  flats  belonging  to  the 
Commonwealth,  and  comprising  about  twenty-live  acres, 
situated  at  the  junction  of  Fort  Point  Channel  and  the  main 
channel  of  Boston  Harbor,  bounded  on  the  north-east  by  the 
tract  of  fifty  acres  sold  by  the  Commonwealth  to  the  Boston 
and  Albany  Railroad  Company,  and  on  the  south-west  by  the 
flats  of  the  Boston  Wharf  Company,  bears  so  important  a 
relation  to  the  execution  of  the  scheme  for  the  occupation  of 
the  State's  extensive  domain  in  tide- water  on  the  South  Boston 
shore,  that  the  improvement  of  these  twenty-five  acres  is 
essential  to  the  proper  initiation  of  this  great  project.  In  its 
last  report  the  Board  made  the  following  statement :  "It  is 
absolutely  essential  to  the  interests  of  the  State  that  the  work 
on  these  twenty-five  acres  should  be  begun  on  some  terms 
during  the  coming  season.  The  occupation  of  this  parcel, 
and  the  guarantee  of  the  city  of  Boston ,  that  when  the  land  is 
made  it  shall  be  connected  with  the  city,  are  all  that  is 
needed  successfully  to  initiate  a  great  public  improvement 
that  will  bring  some  seven  hundred  and  fifty  acres  of  State 
flats  into  the  market,  as  the  growth  of  the  city  brings  them 
into  demand,  and  ultimately  put  millions  of  dollars  into  the 
treasury  of  the  State. 

The  Board  have,  therefore,  no  hesitation  in  advising  and 
urging  that,  if  it  is  considered  expedient  to  retain  the  control 
of  this  parcel  of  flats  until  the  new  Boston,  Hartford  and 
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Erie  Railroad  Company  has  been  established,  and  even  with- 
out any  reference  to  the  wants  of  this  company,  if  no 
purchaser  on  favorable  terms  can  be  found  to  make  the  im- 
provement, the  State  should  enter  upon  the  work  with  its 
own  means,  certainly  to  the  extent  of  building  the  sea-wall 
and  cloius:  so  much  of  the  filling  on  the  division  lines  between 
these  flats  and  the  adjoining  flats  of  the  other  owners,  as  will 
obviate  the  necessity  of  building  bulkheads  on  these  lines  to 
retain  the  tilling.  This  done,  all  will  be  done,  that  is 
essential  for  cooperation  by  the  State  with  its  neighbors,  and 
the  question  whether  it  had  better  complete  the  filling  itself 
or  not,  can  be  decided  hereafter.'' 

In  accordance  with  these  views  the  legislature  made  an 
appropriation  of  S400.000  towards  the  improvement  of  this 
parcel.  The  Boston  Wharf  Company  was  unwilling  to  bind 
itself  to  till  its  adjoining  tract  without  security  that  the  land 
when  made  would  be  connected  with  the  city  proper  by  the 
extension  over  Fort  Point  Channel,  of  Eastern  Avenue.  It  is 
very  obvious,  that  it*  this  company  could  not  aflbrd  to  im- 
prove its  flat*  without  this  guarantee,  still  less  could  the 
Commonwealth,  at  the  greater  cost  it  incurs  in  so  doing  by 
reason  of  the  obligation  it  has,  out  of  regard  to  the  public 
interest,  imposed  upon  itself,  to  take  the  material  for  tilling  to 
grade  13  from  Anchorage  Shoal,  in  the  upper  harbor  of 
Boston.  Accordingly,  after  having  obtained  from  the  Boston 
Wharf  Company  its  obligation  to  build  its  sea-wall  on  Fort 
Point  Channel,  and  till  its  flats  and  give  the  Commonwealth, 
for  the  purpose  of  tilling  the  last  three  feet  of  its  parcel  with 
gravel,  the  necessary  right  of  way  over  the  company's 
territory,— an  obligation,  conditioned  upon  the  execution  by 
the  city  of  an  agreement  to  extend  Eastern  Avenue  across 
Fort  Point  Channel. — the  Board,  on  the  13th  of  May  last, 
addressed  to  the  city  council  of  Boston  the  following 
memorial  : — 

i 

To  Mix  Honor  the  Mayor  and  the  City  Council  of  the  City  of  Boston. 

Respectfully  present  the  Board  of  Harbor  Commissi  oners  of  the 
Commonwealth  of  Massachusetts  the  following  memorial : — 

The  time  has  come  when  it  is  the  desire  of  the  Commonwealth 
immediately  to  begin  the  improvement  of  the  South  Boston  flats. 


I 
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The  magnitude  of  this  enterprise,  and  the  important  bearing  it 
has  upon  the  future  development  of  the  city  of  Boston,  are  made 
clear  by  the  statement  that  it  contemplates  as  an  ultimate  result, 
the  addition  to  the  city  of  a  territory  of  between  seven  and  eight 
hundred  acres  in  extent,  bordering  upon  the  deep  waters  of  the 
main  channel  of  its  harbor,  the  gain  of  some  five  hundred  acres 
to  the  present  somewhat  contracted  deep-water  anchorage  ground 
of  the  upper  harbor,  and  the  consequent  enlargement  of  the  facili- 
ties for  the  transaction  of  the  business  of  a  great  and  growing 
centre  of  manufactures  and  commerce. 

The  immediate  measures  by  which  it  is  proposed  to  begin  this 
work,  look  to  an  early  inclosure  and  filling  of  no  less  than  a 
hundred  acres  of  this  territory.  Fifty  acres  of  it  when  filled  will 
furnish  the  increased  terminal  facilities  on  deep  water,  which,  in 
addition  to  those  at  East  Boston,  are  so  much  needed  by  the 
Boston  and  Albany  Railroad.  The  residue  will  supply  like  facilities 
to  the  Boston,  Hartford  and  Erie  Railroad,  and  to  merchants  the 
most  advantageous  sites  for  warehouses  and  stores. 

For  the  purpose  of  securing  a  more  harmonious  movement  of  the 
tidal  currents  of  the  harbor,  the  plan  of  this  improvement  provides 
also  for  an  extension  of  the  wharves  at  the  westerly  junction  of  the 
Main  and  Fort  Point  channels  to  such  limits  as  will  give  ample 
accommodation  to  the  important  business  that  is  there  concentrated, 
and  more  than  restore  to  the  shipping  interest  the  dock-room  that 
has  been  somewhat  curtailed  by  the  construction  of  Atlantic 
Avenue.  The  Commonwealth  has  already  obtained  the  cooperation 
of  the  Boston  and  Albany  Railroad  Company  and  the  Boston 
Wharf  Company,  and  has  only  to  receive  assurance  of  such 
cooperation  on  the  part  of  the  city  as  will  insure  the  connection  of 
the  land  to  be  made  with  the  city  proper,  to  enter  at  once  upon  this 
work.  The  legislature  at  its  last  session  authorized  this  Board  to 
begin  this  improvement,  and  placed  at  its  disposal,  subject  to  the 
approval  of  the  governor  and  council,  four  hundred  thousand 
dollars,  to  be  applied  to  the  inclosure  by  a  sea-wall  and  the  filling 
of  the  Commonwealth's  flats,  at  the  easterly  junction  of  the  main 
and  Fort  Point  channels.  Previous  to  this  appropriation,  the  Com- 
monwealth had  already  expended  a  quarter  of  a  million  of  dollars 
in  buying  up  titles  on  the  South  Boston  shore,  under  which  claims 
were  made  that  conflicted  with  the  execution  of  this  improvement, 
so  vital  to  the  business  interests  of  the  city  of  Boston. 

While  the  Commonwealth  undoubtedly  had  in  view  in  prosecuting 
this  enterprise,  the  possibility  of  making  the  value  of  its  property 
in  these  flats  available  for  the  relief  of  all  its  citizens  from  the 
burdens  of  taxation,  the  controlling  consideration  that  has  held  it 
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steadily  to  this  work,  has  been  the  conviction  that  even  if  it  yielded 
no  profit  to  the  treasury  of  the  State,  the  great  harbor  improve- 
ment, the  large  accession  of  territory  having  a  most  advantageous 
location  for  business  purposes,  and  the  increased  valuation  Boston 
would  gain  by  it,  would  justify  the  Commonwealth  in  undertaking  it. 
When  it  is  considered  that  the  mere  cost  of  the  improvement  of 
this  first  tract  of  a  hundred  acres  which  the  Commonwealth  desires 
at  once  to  begin  to  occupy,  will  be  two  or  three  millions  of  dollars, 
it  is  obvious  that  the  expense  to  the  city  of  connecting  this  land 
with  the  city  proper  by  two  bridges  over  Fort  Point  Channel  in 
extension  of  the  projected  Northern  and  Eastern  Avenues,  is 
insignificant  in  comparison  with  the  capital  which  others  have 
expended,  and  are  still  to  expend,  and  the  benefits  to  Boston  that 
are  to  result  from  the  work. 

The  plan  of  this  improvement  has  received  the  sanction  of  the 
most  eminent  engineers  in  the  country,  and  in  its  essential  features, 
was  devised  by  the  United  States  Commissioners  on  Boston  Harbor, 
appointed  by  the  city  itself.  No  question,  therefore,  can  arise  as  to 
the  beneficial  effect,  in  a  plrysical  point  of  view,  that  the  execution 
of  this  plan  will  have  upon  Boston  Harbor. 

In  cooperating  with  the  Commonwealth,  the  city  of  Boston  will 
but  contribute  to  the  execution  of  its  own  designs,  promote  an 
enterprise  it  has  long  cherished,  and  help  lay  a  new  foundation  for 
its  own  larger  growth  and  increased  prosperity. 

This  memorial  was  referred  to  a  verv  able  and  intelligent 
joint  special  committee  of  the  council,  consisting  of  Messrs. 
John  S.  Clark,  James  Power  and  Leonard  R.  Cutter  of  the 
board  of  aldermen,  and  Wm.  E.  Perkins,  Charles  H.  Hersey, 
Isaac  H.  Robbins,  Wm.  H.  West  and  Horace  Loring  on  the 
part  of  the  common  council.  This  committee  was  indefati- 
gable in  its  investigations,  and  devoted  a  great  deal  of  time 
mastering  its  details  and  perfecting  a  just  basis  of  cooperation 
with  the  parties  in  interest.  It  obtained  from  the  city 
engineer,  Mr.  N.  H.  Crafts,  an  estimate  of  the  probable 
cost  of  extending  Northern  and  Eastern  Avenues  over  Fort 
Point  Channel,  so  as  to  connect  with  the  streets  of  the  city 
proper,  as  follows  : — 
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Eastern  Avenue. 

Solid  portion,  66  feet  wide,  from  Federal  Street  to  Harbor 
Commissioners1  line. 
550  lineal  feet  of  sea-wall,  at  $103,  . 
42,000  cubic  yards  of  filling,  at  65  cts.,  , 
4,260  square  yards  stone  block  pavements,  at  $3.50, 
2,120  square  yards  brick  sidewalk,  at  $1.50, . 
1,736  lineal  feet  curbstone,  at  85  cts.,  . 

Total,  

Add  10  per  cent.,  


Total,  

•57,288  square  feet  land,  wharves  and  docks,  at 


1.25, 


Bridge  60  feet  wide  with  draw  50  feet  wide  ;  foundations  and 
superstructures  to  be  of  wood. 

24,000  square  feet  bridge,  at  $3,  

7,000  square  feet  draw,  at  $5,  

22,040  square  feet  draw-pier,  at  $1.25,  

800  lineal  feet  fender  guard,  at  $12,  


Add  40  per  cent., 


Cost  of  solid  portion  of  avenue,  .... 
Cost  of  bridge  structure,  

Total  estimated  cost,  

Estimate  for  Northern  Avenue. 

Solid  portion,  75  feet  wide  from  Broad  Street  to  Harbor  Com 
missioners1  line. 

160  lineal  feet  of  sea-wall,  at  $103, 
9,300  cubic  yards  of  filling,  at  65  cts.,  . 
1,245  square  yards  stone  block  pavement,  at  $3.50. 

600  square  yards  brick  sidewalk,  $1.50,. 

434  lineal  feet  curbstone,  85  cts  


Add  10  per  cent.,  

16,415  square  feet  land,  wharves,  and  docks,  at  $2.10, 
Total,       .       .       .  "  . 


$56,650  00 
27,300  00 
14,910  00 
3,180  00 
1,475  60 

$103,515  60 
10,351  56 

$113,867  16 
128,898  00 

$242,765  16 


-    $72,000  00 
35,000  00 
27,550  00 
9,600  00 

$144,150  00 
14,415  00 

$158,565  00 

.  $242,765  16 
.    158,565  00 

.  $401,330  16 


$16,480  08 
6,015  0*0 
4,357  50 
900  00 
368  90 

$28,151  40 
2,815  14 

$30,966  54 
34,471  50 

$65,438  04 
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Bridge  60  feet  wide,  with  draw  50  feet  wide  ;  foundations  and 

superstructures  to  be  of  wood. 

27,780  square  feet  bridge,  at  $3,    $83,340  00 

7,000  square  feet  draw,  f 5,   35,000  00 

22,040  square  feet  draw-pier,  $1.25   27,550  00 

1,926  lineal  feet  fender-guard,  at  $12   11,112  00 


$157,002  00 

Add  10  per  cent   15,700  20 


Total,  $172,702  20 


Cost  of  solid  portion  of  avenue  $65,438  04 

Cost  of  bridge  structure,  *  .       .     172,702  20 

$238,140  24 

Summary. 

Estimated  cost  of  Eastern  Avenue,  $401,330  16 

Estimated  cost  of  Northern  Avenue   238,140  24 

Total  '      .$639,4702  40 


In  their  Report  upon  this  memorial  the  Committee  say : — 

"  The  project  for  the  occupation  of  the  South  Boston  flats,  in  the 
execution  of  which  the  Commonwealth  invites  the  cooperation  of  the 
city,  is  one  that  was  the  subject  of  frequent  discussion  among  the 
authorities  of  the  city  and  its  most  sagacious  citizens  more  than  a 
generation  ago,  and  has  for  several  jears  had  the  shape  of  a  definite, 
thoroughly  matured  plan,  universally  approved  by  the  most  eminent 
engineers  of  the  country,  studying  merely  the  improvement  of 
Boston  Harbor,  and  the  most  intelligent  men  of  affairs  who  studied 
the  future  growth  and  prosperity  of  Boston. 

"  This  project  contemplates  the  inclosure  by  sea-walls  and  the 
filling  up  of  from  seven  to  eight  hundred  acres  of  flats  that  lie  be- 
tween Fort  Point  Channel  and  Castle  Island  in  one  direction,  and  in 
the  other  direction  between  the  north-easterly  shore  of  South  Boston 
and  the  main  channel  of  Boston  Harbor.  At  low  water,  these  flats 
are  bare  and  unsightly,  and  taint  the  air  with  their  offensive  odors. 
The  water  on  them  is  too  shallow  ever  to  make  the  present  South 
Boston  shore  a  valuable  water-front,  or  this  area  serviceable  as 
anchorage  ground  in  Boston  Harbor  :  when  filled,  however,  to  the 
border  of  the  main  channel,  this  whole  territory  will  have  a  frontage  on 
the  deep  waters  of  the  harbor,  and  will  afford  that  space  in  immediate 
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proximity  to  deep  water  which  is  so  essential  to  the  development  of 
our  commerce  and  manufactures.  Boston  has  become  what  she  is, 
primarily,  by  virtue  of  her  frontage  on  deep  water.  She  has  now 
absolutely  none  that  is  conveniently  accessible,  which  is  not  already 
occupied.  This  plan  proposes  an  addition  to  the  city  of  territory, 
with  a  water-front  on  the  main  channel,  to  which  the  approach  will 
be  unobstructed,  as  large  as  the  whole  of  the  original  peninsula  of 
Boston.  There  is  no  other  unoccupied  territory  bordering  on  deep 
water  so  near  to  the  present  centre  of  business,  available  for  the 
future  growth  of  the  city.'  Space  it  must  have,  and  that  space 
should  possess  the  economical  advantage  which  the  harbor  gives  to 
the  city ;  it  should  have  that  deep-water  frontage  by  which  the 
easiest  and  cheapest  access  is  obtained  to  and  from  the  whole  world  of 
commerce.  Such  a  space  can  be  found  only  on  these  South  Boston 
flats!  That  such  an  additional  space  is  now  a  pressing  need  of  the 
city,  as  a  commercial  centre,  no  one  can  doubt  who  considers  its 
extraordinary  growth  during  the  last  few  years,  and.  the  rapid  in- 
crease of  its  foreign  and  domestic  commerce.  The  South  Boston 
flats  bear  the  same  relation  to  the  demand  for  territory  for  manu- 
factories, warehouses,  and  other  business  purposes,  that  the  flats  of 
the  Back  Bay  have  borne  to  the  demand  for  house-lots.  The  Bos- 
ton and  Albany  Railroad  Compaixy  require,  and  will  have,  fifty  of 
the  first  hundred  acres  of  this  improved  territory,  to  enlarge  its  ter- 
minal facilities  on  deep  water,  and  the  present  management  of  the 
Boston,  Hartford  and  Erie  Railroad  desire  to  transfer  its  passenger 
station  to  this  land  on  the  south-easterly  side  of  Fort  Point  Channel. 
When  the  relations  of  these  railroads  to  the  business  of  this  com- 
munity are  considered,  their  needs  must  be  regarded  as  the  needs 
of  the  city  of  Boston. 

"  Nor  will  this  large  and  much-needed  accession  of  territory  be 
the  only  gain.  The  Commonwealth,  by  the  plan  upon  which  this 
occupation  is  to  take  place,  requires  that  the  material  used  for  filling 
shall,  for  the  most  part,  be  obtained  by  dredging  out  the  upper 
harbor,  so  that  it  shall  have  a  depth  throughout  of  tweht3r-three  feet 
at  mean  low  water.  The  filling  of  the  flats  will  be  accompanied  1>\ 
an  improvement  of  the  harbor.  The  occupation  of  this  territory 
upon  such  a  basis  will,  it  is  estimated,  enlarge  the  deep-water 
anchorage  ground  of  the  upper  harbor  by  some  five  hundred  acres. 

"  The  harbor  will  also  gain  in  another  way.  Opposite  these  flats; 
is  a  large  area  of  the  harbor  where  the  antagonistic  forces  of  the 
ebb  and  flood  tides  being  balanced,  a  neutral  point  in  their  scourino 
effects  arises,  and  the  result  is  a  tendency  in  this  locality  to  shoal- 
ing; when  a  sea-wall  is  built  along  the  border  of  the  main  channel, 
2 
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the  ebb-tide  will  no  longer  be  dispersed  over  the  South  Boston 
flats,  but  will  be  confined  to  the  channel,  and  its  power  will  be  so 
augmented  thereby  as  to  give  it  a  preponderance  over  the  flood-tide 
all  through  the  upper  harbor,  and  overcome  the  tendency  to  an 
injurious  accumulation  of  deposits  at  a  place  known  as  Anchorage 
Shoal. 

"  The  plan  also  provides  for  an  extension  of  the  wharves  on  the 
westerly  side  of  Fort  Point  Channel  from  Central  Wharf  to  Foster's 
Wharf  inclusive.  This  will  insure  an  enlargement  of  wharf  accom- 
modations to  the  extent  of  about  half  a  million  of  square  feet,  or 
over  ten  acres,  at  a  point  where  they  have  been  much  needed  by  the 
shipping  interest,  especially  since  the  upper  ends  of  the  docks  here 
were  filled  up  in  constructing  Atlantic  Avenue. 

"  The  cooperation  asked  for  by  the  State  in  this  great  under- 
taking, of  such  vital  importance  to  the  cit}~  of  Boston,  is  simply  that 
the  city  will  obligate  itself  that  when  this'  improvement  is  so  far 
advanced  that 'about  a  hundred  acres  of  these  flats  have  been  filled 
up  to  grade,  it  will  connect  this  new  land  with  the  city  proper  by 
extending  from  it  two  avenues  over  Fort  Point  Channel ;  namely, 
Eastern  Avenue,  to  the  foot  of  Summer  Street,  and  Northern  Avenue, 
to  the  neighborhood  of  the  foot  of  Oliver  Street. 

"  The  committee  are  unanimously  of  the  opinion  that  it  would 
simply  be  in  the  ordinary  line  of  municipal  duty  for  the  city  govern- 
ment to  connect  this  territory,  when  made,  with  the  city  proper,  by 
the  avenues  proposed,  and  that  it  is  highly  proper  that  the  obligation 
to  do  so  should  be  given.  In  no  other  way  can  this  territory  be  made 
properly  available  for  the  business  purposes  for  which  it  is  so  much 
needed,  and  it  cannot  be  expected  that  capital  will  be  invested  in 
the  occupation  of  the  territory,  without  some  security  that  when 
made,  that  connection  with  the  city  will  be  furnished,  without 
which  the  improvement  would  hardly  be  worth  undertaking.  It  has 
seemed  to  the  committee  that  the  onh'  question  to  be  determined 
whs  whether  the  amount  of  taxable  property  that  would  be  created 
by  the  occupation  of  a  hundred  acres  or  thereabouts,  which  it  is 
proposed  at  once  to  begin  to  improve,  would  be  large  enough  to 
justify  the  city  in  engaging  to  incur  the  expense  of  extending  these 
avenues  as  soon  as  the  territory  was  filled  to  grade.     *     *     *  * 

"  We  estimate  the  value  of  this  made  land  for  taxation,  by  adding 
the  cost  of  filling  and  enclosure  by  sea-walls  to  the  price  at  which 
these  flats  have  been  actually  sold.  About  fifty  acres  of  them  were 
sold  to  the  Boston,  Hartford  and  Erie  Railroad  Company,  at  fifty 
cents,  and  fifty  acres  of  them  to  the  Boston  and  Albany  Railroad 
Company,  at  twenty  cents  a  square  foot : — 
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Area  of  Commonwealth's  Flats  to  be  filled,  1,091,010  ft.  at  50c.  6515,505  00 
of  Boston  Wharf  Co.'s  flats,  .  .  1,147,094  "  50c  573,547  00 
of  B.  &  A.  R.R.  Co.\s  flats,      .       .  2,178,000    «    20c.    435,600  00 


Total,  4,416,104  ft,  $1,554,652  00 

Cost  of  1,700  feet  of  light  wall  at  $33  per  running:  foot,  .  .    $56,100  00 

of  2,178  feet  of  heavy  wall  at  8189  per  running  foot.  .     411,642  00 

of  filling  4,416,104  feet  at  40cts.  per  foot,       .       .  .1,766,441  60 


$3,788,835  60 


Deduct  present  assessed  value  of  the  flats  now  subject  to 
taxation,       .       .  1   300,000  00. 


$3,488,835  60 


"  We  have,  therefore,  a  property  created  by  this  improvement, 
amounting  in  round  numbers  to  three  and  a  half  millions  of  dollars, 
which,  assessed  at  the  rate  of  .013  per  cent.,  as  the  lowest  rate  of 
taxation,  will  yield  an  annual  income  to  the  city  of  $45,000.  an  amount 
which  would  pay  the  interest  at  6  per  cent,  on  a  principal  sum  of 
6750.000.  The  utmost  cost  of  extending  these  two  avenues  across 
Fort  Point  Channel  by  wooden  bridges,  and  connecting  them  with 
the  streets  of  the  city  proper,  as  estimated  by  Mr.  Crafts,  the  City 
Engineer,  on  a  liberal  basis,  is  shown  in  the  document  annexed  to 
this  report,  to  be  8639,470.40. 

u  But  besides  the  property  thus  created,  it  would  be  proper  also  to 
credit  to  this  improvement  the  additional  amount  of  wharf  property 
which  will  be  added  to  the  city,  between  Central  Wharf  and  Foster's 
Wharf,  inclusive,  as  a  consequence  of  the  inclosure  of  the  South 
Boston  flats.  The  proprietors  of  Central  and  India  Wharves  are 
already  petitioners  for  the  right  to  extend  their  wharves,  and  such 
extensions  will  not  only  be  admissible,  but  desirable,  when  the 
occupation  has  taken  place  on  the  opposite  side  of  Fort  Point 
Channel.  The  cost  of  extending  these  wharves  is  estimated  by  the 
Harbor  Commissioners  as  follows  : — 

Filling.  Wall. 

Central  Wharf,      58,800  sq.  ft.  at  40c,  $23,520  ;    760  feet,  $100  $76,000 

India  Wharf.        212,800     ;i    at  40c,  85,120;  1,800    "     100  180.000 

Rowe's  Wharf,     168,000     "    at  40c,  67,200;  2,370    "     100  237,000 

Foster's  Wharf.      25.000          at  40c,   10,000 ;    750    "     100  75,000 


Total  area,  .  464.600  sq.  ft..,  $185.840 ;  5,680  feet.  .  $568,000 
Total  cost  of  filling,  185.^40 


Total  cost  of  wharf  extensions,  $753. S40 
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•;  These  extension*  will  certainly  be  worth  all  that  the}r  cost. 

"  Besides,  there  are  some  thirty  acres  of  made  land  belonging  to 
the  Boston  Wharf  Company,  which  would  be  so  enhanced  in  value 
by  the  construction  of  these  avenues  that  they  would  easily  bear  an 
advance  of  25  per  cent,  in  valuation  for  the  purposes  of  taxation. 
This  tilled  land  is  assessed  on  a  valuation  of  $1,080,000.  The 
valuation  could  properly  be  raised  after  the  extension  of  Eastern 
Avenue  by  at  least  $250,000. 

"  Instead,  then,  of  an  increased  valuation  of  $3,488,835.60,  the 
income  from  which  alone  would  be  more  than  enough  to  defray  the 
interest  on  the  cost  of  the  work  the  city  is  called  upon  to  do,  it 
would  be  proper  to  reckon  in  addition  $753,840  for  the  wharf  exten- 
sions, and  $250,000  for  the  increased  valuation  of  the  existing  land 
of  the  Boston  Wharf  Company. 

"  These  additions  would  raise  the  increased  valuation  to  about 
44  millions  of  dollars,  which  at  the  same  rate  of  assessment  (.013 
per  cent.),  would  yield  to  the  city  annually  in  taxes  $58,500,  a  sum 
which  would  pay  an  annual  interest  on  $975,700  :  while  the  cost  of 
the  proposed  extensions  of  Northern  and  Eastern  Avenues  would 
be  but  $639,470.40. 

"  We  have  estimated  the  value  of  the  land  merely.  But  it  is  to 
be  remembered  that  this  land  will  be  occupied  by  warehouses, 
elevators,  manufactories  and  other  structures,  which  will  yield  still 
further  increase  of  revenue  to  the  city. 

"It  is  unnecessary  to  enlarge  upon  the  convenience  of  having 
these  additional  avenues  to  South  Boston  and  the  cit}r  institutions 
there  established  ;  for  with  the  progress  of  this  improvement,  it  is 
obvious  that  these  avenues  will  be  continued  to  meet  the  extension 
of  the  streets  running  out  from  South  Boston  shore,  and  will  greatly 
improve  the  means  of  communication  between  the  city  proper  and 
South  Boston. 

"  There  is  an  additional  reason  why  the  city  should  cooperate 
with  the  Commonwealth  in  this  improvement,  which  would  not  exist 
were  the  cooperation  of  the  city  sought  in  behalf  of  a  private 
interest.  Whatever  profit  the  State  derives,  from  these  improve- 
ments or  the  sale  of  its  flats,  is  pledged  to  pay  off  the  war  loan  of 
the  State,  by  chapter  313  of  the  Acts  of  the  year  1864.  and  chapter 
1 22  of  the  Acts  of  the  year  1865  (see  also  chap.  320,  Statutes  1872) . 
The  city  of  Boston  pays  one-third  of  the  tax  of  the  Commonwealth, 
and  must  pay  one-third  of  this  loan,  if  paid  by  taxation.  To  the 
extent  of  one-third  of  the  amount  that  the  loan  is  paid  from  the 
proceeds  of  the  sales  of  these  flats  or  the  profits  of  this  improve- 
ment,'the  city  of  Boston  is  relieved  from  taxation.    The  city  is 
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thus  a  partner  to  the  extent  of  a  third  interest  in  all  the  profits  of 
the  Commonwealth  shall  secure  to  its  treasury  from  these  flats. 

"  The  case,  then,  in  brief  is  this :  The  State  is  engaged  in  a 
work  that  will  greatly  improve  Boston  Harbor  and  promote  the 
business  interests  of  the  city.  The  city  is  asked  to  cooperate  to  the 
extent  of  obligating  itself  to  do  at  a  given  time  what  it  recognizes 
it  must  ultimately  do  in  the  discharge  of  the  municipal  duty  of 
maintaining  highways,  when  needed,  over  navigable  waters  within 
its  borders.  The  income  of  the  city  will  be  increased  b}'  the 
improvement  bej^ond  the  cost  of  the  work  it  is  asked  to  agree  to  do. 
It  will  in  effect  share  the  pecuniary  profit  to  the  State  to  the  extent 
of  one-third  of  all  that  is  made,  besides  receiving  the  whole  of  the 
direct  advantages  to  be  derived  from  its  improved  harbor  and  busi- 
ness facilities.    A  stronger  case  could  hardly  be  made  out." 

The  Coinniittee  accordingly  reported  an  order  that  the 
mayor  execute,  in  behalf  of  the  city,  an  indenture  of  four 
parts  between  the  Commonwealth  of  Massachusetts,  the  Bos- 
ton and  Albany  Railroad  Company,  the  Boston  Wharf  Com- 
pany and  the  city  of  Boston,  obligating  to  the  city  of  Boston, 
the  other  parties  to  improve  their  respective  parcels  of  flats, 
and  convey  to  the  city  without  expense  the  fee  of  the  projected 
streets  when  filled  to  grade  within  the  limits  of  such  parcels, 
and  obligating  the  city  to  these  other  parties  to  extend  North- 
ern and  Eastern  Avenues  across  Fort  Point  Channel  to  some 
existing  street  of  the  city  proper,  at  an  expense  for  both,  not 
exceeding  the  estimate  of  the  city  engineer.  In  the  course 
of  the  passage  of  this  order  opposition  arose  on  the  grounds 
that  no  provision  was  made  that  the  other  parties  should  share 
with  the  city  of  Boston  the  expense  of  constructing  these 
extensions  of  Northern  and  Eastern  Avenues,  that  the  indent- 
ure should  provide  that  other  streets  should  be  made  and  laid 
out,  without  expense  to  the  city,  on  other  portions  of  the 
South  Boston  flats,  outside  the  limits  of  the  hundred  acres  to 
be  first  filled,  and  that  the  fee  of  these  streets,  when  made, 
should  be  vested  in  the  city. 

It  was  also  claimed  that  the  Commonwealth  should  en°ao'e 
to  build  streets  in  advance  of  the  filling  of  its  territory,  for  the 
purpose  of  giving  new  avenues  of  communication  between 
Boston  proper  and  South  Boston,  particularly  by  way  of 
Mt.  Washington  and  Eastern  Avenues. 
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To  ascertain  what  could  be  accomplished  in  these  directions, 
the  city  council  recommitted  the  subject  to  the  committee 
with  instructions  to  make  the  necessary  inquiries. 

Accordingly  the  committee  addressed  communications  to  the 
Boston  and  Albany  Railroad  Company,  the  Boston  Wharf 
Company  and  this  Board,  to  obtain  the  views  of  the  parties 
upon  these  points.  Their  respective  answers  were  as  fol- 
lows : — 

Commonwealth  of  Massachusetts. 

Harbor  Commissioners'  Office,  Boston,  Oct.  7,  1872. 

To  John  T.  Clark,  Esq.,  Chairman  of  the  Joint  Special  Committee  of  the  City  Coun- 
cil on  the  occupation  of  the  South  Boston  Flats. 

Dear  Sir  : — The  Board  of  Harbor  Commissioners  has  received 
the  communication  of  }Tour  committee  inquiring  as  follows :  1 . 
Whether  the  Commonwealth,  acting  by  this  Board,  will  pay  the  cit}- 
in  flats  its  proportion  of  an  assessment  for  betterment  to  its  lands 
and  flats  on  the  northerly  shore  of  South  Boston,  laid  in  accordance 
with  the  principles  of  the  betterment  law,  on  account  of  the  con- 
struction of  the  bridges  and  the  approaches  m thereto  across  Fort 
Point  Channel,  and  the  reserved  channel,  as  shown  on  a  plan  accom- 
panying the  sixth  annual  report  of  this  Board.  2.  Whether  the 
Commonwealth  will  convey  to  the  city,  land  filled  to  grade  sixteen 
for  such  streets  and  avenues  as  the  city  may  la}r  out  over  territory 
belonging  to  the  Commonwealth  on  the  northerly  shore  of  South 
Boston.  The  committee  also  express  the  opinion  that  such  an 
agreement  would  materially  assist  in  procuring  the  passage  of  the 
order  authorizing  the  signature  of  the  indenture  for  the  construction 
of  the  bridges  by  the  city. 

The  Board  are  exceedingly  desirous  that  the  committee  should 
appreciate  the  considerations  that  govern  the  Board  in  answering 
these  inquiries.  The  proposition  made  to  the  city  by  the  Board  in 
its  memorial  was  in  substance  that  the  city  should  cooperate  with 
the  Commonwealth  in  its  measures  for  securing  a  great  improvement 
of  the  harbor  of  Boston,  which  could  not  but  be  of  immense  benefit 
to  the  city.  This  improvement  was  to  be  made  b}T  building  a  sea- 
wall on  the  easterly  side  of  Fort  Point  Channel,  and  along  the 
southerly  border  of  the  main  channel,  at  first  down  to  Slate  Ledge, 
and  ultimately  to  Castle  Island,  and  dredging  out  the  upper  harbor. 
The  sea-wall  would  overcome  an  injurious  tendenc}^  to  shoaling  at  a 
locality  in  the  upper  harbor  known  as  Anchorage  Shoal,  about  two 
hundred  acres  in  extent,  where  the  water  at  low  tide  has  an  average 
depth  of  not  more  than  twelve  feet,  b}^  concentrating  in  the  main 
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ehannel,  and  making  more  effective  the  ebb-tide,  whose  force  is  now 
weakened  by  diffusion  over  the  whole  area  of  the  South  Boston 
flats.  The  construction  of  this  sea-wall  as  ah  independent  work  for 
the  improvement  of  the  harbor,  without  any  reference  to  the  occu- 
pation of  the  flats  behind  the  wall,  was  recommended  to  the  city  by 
its  United  States  Commissioners.  (See  Tenth  Report  of  U.  S.  Com- 
missioners, pp.  76-84,  and  87-92,  City  Doc.  No.  50,  1866.) 

The  plan  of  the  improvement  further  contemplates  the  extension 
of  wharves  on  the  Boston  side  of  Fort  Point  Channel  at  the  outlet, 
and  the  dredging  out  here  of  a  new  channel  in  such  a  manner  that 
the  ebb  current,  on  leaving  the  outlet,  will  be  made  to  move  in  the 
same,  instead,  as  now,  of  the  opposite  direction  to  that  of  the  cur- 
rent of  the  main  channel.  The  dredging  to  be  done  in  the  course  of 
this  improvement  will  first  effect  the  removal  of  Anchorage  Shoal, 
and  ultimately  add  five  hundred  acres  to  the  deep-water  anchorage 
in  the  upper  harbor,  for  vessels  of  the  first  class.  The  material 
dredged  is  to  be  used  in  filling  the  Commonweath's  flats  behind  the 
sea-wall  to  thirteen  feet  of  the  grade  of  sixteen  feet  to  which  the 
territory  is  to  be  raised.  Unless,  however,  two  of  the  streets 
of  the  city  proper  are  to  be  extended  over  Fort  Point  Channel, 
the  territory  to  be  made  in  the  process  of  improving  the  harbor 
would  not  probably  pay  the  cost  of  the  harbor  improvement,  and  the 
Commonwealth  would  not  be  willing  to  undertake  it.  The  form  of 
an  indenture  to  which  the  city  is  asked  to  become  a  party  provides 
that  twenty-five  acres  of  the  Boston  Wharf  Company,  fifty  acres  of 
the  Boston  and  Albany  Railroad  Compan}^,  and  twenty-five  acres  of 
the  Commonwealth,  in  all  one  hundred  acres,  shall  be  inclosed  bv  a 
sea-wall  and  filled  as  the  first  instalment  of  the  harbor  improve- 
ment, and  the  beginning  of  the  occupation  of  a  tract  of  flats  here 
some  eight  hundred  acres  in  area,  and  the  city  is  asked  to  extend  to 
this  territory  over  the  intervening  channel  two  of  its  streets,  when 
the  hundred  acres  are  filled. 

The  cit}'  is  not  asked  so  to  agree  unless  it  believes  that  it  is  for 
the  public  interest  of  Boston  that  such  an  extension  of  its  streets 
should  be  made,  and  that  it  can  be  property  done  when  a  hundred 
acres  are  inclosed  and  filled.  That  it  is  for  the  interest  of  the  city 
to  make  this  extension  of  its  streets  is  made  clear  by  the  following 
considerations  : — 

1.  Because  in  so  doing  it  gains  this  harbor  improvement.  The 
filling  of  these  hundred  acres  will  secure  the  removal  of  Anchorage 
Shoal  from  a  valuable  part  of  the  harbor,  and  a  depth  of  water  twen- 
ty-three feet  at  mean  low  tide  over  some  two  hundred  acres  where 
the  depth  is  now  on  an  average  but  about  twelve  feet.  And  vet 
this  is  but  a  beginning  of  the  enlargement  of  the  deep-water  area  of 
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the  harbor  where  an  ocean  steamer  can  float  at  low  tide,  and  of  the 
water-front  on  the  main  channel  accessible  to  the  same  class  of  ves- 
sels. 

2.  The  Boston  and  Albany  Railroad  Company,  the  main  line 
of  railroad  communication  from  the  West,  will  have  on  this  territoiy 
another  freight  3'ard  that  will  give  to  Boston  a  much-needed  increase 
of  its  facilities  for  foreign  shipment  of  Western  products,  and  make 
good  a  deficienc}7  that,  during  the  past  year,  became  painfully 
apparent  to  the  business  community.  The  proposed  extension  of 
streets  will  give  the  necessary  means  of  access  to  this  new  centre 
for  the  distribution  of  freight  that  will  have  relations  with  all  the 
business  interests  of  the  city. 

3.  This  whole  territory  of  the  South  Boston  flats,  some  eight  hun- 
dred acres  in  extent,  will  be  annexed  to  the  business  portion  of  the 
city  by  the  proposed  bridges,  and  this  is  the  onl}r  unoccupied  terri- 
tory, with  an  unobstructed  frontage  on  deep  water,  available  for  the 
future  growth  of  the  business  of  the  city.  Experience  has  shown  that 
the  growth  of  the  business  of  the  city  has  been  limited  only  by  the 
facilities  for  transacting  it. 

4.  The  cost  of  these  bridges  will  be  speedily  reimbursed  to 
the  city  b}T  the  amount  of  taxable  property  created  in  the 
progress  of  the  harbor  improvement.  Property  on  Broad  Street, 
nine  hundred  feet  from  the  border  of  these  hundred  acres,  is  assessed 
at  five  dollars  per  square  foot.  If  this  area,  when  filled  and  con- 
nected with  the  city,  is  estimated  to  be  worth'  a  dollar  and  a  quarter 
a  foot  upon  an  average,  it  will  be  worth  $5,445,000,  which,  as  a  basis 
of  assessment  at  thirteen  dollars  on  a  thousand,  would  yield  $70,785 
per  annum. 

The  cost  of  the  bridges  is  estimated  by  the  city  engineer,  in 
round  numbers,  at  $640,000  ;  the  interest  on  which,  at  six  per  cent., 
would  be  $38,400.  The  income  from  the  property  above  the  inter- 
est on  the  cost  of  the  bridges  would  consequently  be  $32,385, — an 
amount  which,  if  paid  into  a  sinking  fund,  would  in  fourteen  years 
reimburse  the  whole  outlay.  No  account  is  made  in  this  estimate  of 
the  increased  value  to  be  given  to  the  adjoining  thirty  acres  of  filled 
land  belonging  to  the  Boston  Wharf  Company,  or  to  the  value  of  the 
wharf  extensions  to  be  made  on  the  Boston  side,  or  to  the  buildings 
to  be  erected  on  this  new  land,  or  to  the  fact  that  the  estimate  is 
baaed  only  on  the  one  hundred  of  the  eight  hundred  acres  to  be  ulti- 
mately improved  and  incorporated  b}-  these  bridges  as  a  part  of  the 
business  portion  of  the  city.  The  cost  of  maintaining  these  new 
bridges  will  be  insignificant  for  at  least  ten  years,  and  the  city  need 
incur  no  other  expense  upon  the  territory  itself  before  it  has  been  so 
far  built  upon  that  the  city  can  alford  to  assume  the  maintenance  of 
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the  streets  and  other  expenses  incident  to  a  full  municipal  jurisdic- 
tion. 

The  statement  has  been  made  that  only  twenty-five  of  the  hundred 
acres  are  subject  to  taxation,  because  the  title  to  the  residue  is  in 
the  Commonwealth,  and  so  exempt  from  assessment.  But  as  soon 
as  the  fifty  acres  of  the  Boston  and  Albany  Railroad  Compan}'  are 
filled,  the  State  is  bound  by  contract  to  convey  the  territory  to  the 
company,  and  will  do  so.  When  the  twenty-five  acres  of  the  State 
are  filled,  they  will  be  sold  -and  be  relieved  from  an}^  present  exemp- 
tion. It  has  also  been  said  that  other  bridges  will  be  required  over 
the  reserved  channel,  and  that  this  is  but  the  beginning  of  similar 
expenditures  that  will  be  required  of  the  cit}'  to  make  connections 
with  this  territory.  The  Board,  however,  do  not  regard  this  reserved 
channel  as  necessarily  a  permanent  feature  in  the  plan  of  improve- 
ment. It  has  been  abandoned  so  far  as  E  Street  already,  and  as  a 
better  water-front  shall  be  secured  on  the  main  channel,  the  Board 
is  of  the  opinion  that  the  shore  owners  will  find  it  for  their  interest 
to  improve  their  flats  and  get  their  water-front  upon  the  new  and 
better  line. 

However  this  may  be,  the  Board  cannot  see  how  another  bridge, 
beside  the  two  proposed,  can  be  required  under  any  circumstances 
before  the  residue  of  the  first  section  of  the  South  Boston  flats, 
amounting  to  about  two  hundred  acres,  has  been  filled.  One  short 
bridge  on  the  extension  of  L  Street  might  become  desirable,  if  the 
shore  owners  should  not  wish  to  improve  their  flats. 

5.  Whatever  profit  is  obtained  from  the  sale  of  land  made  is  pledged 
to  pay  the  war  debt  of  the  Commonwealth.  The  amount  of  this 
profit  lessens  so  much  the  amount  to  be  raised  by  taxation,  and  as 
Boston  pays  one-third  of  the  taxes  of  the  State,  it  has  a  third  inter- 
est in  this  profit. 

The  case,  then,  is  this  :  The  Commonwealth  proposes  to  make  a 
harbor  improvement  of  the  greatest  public  value  to  the  city  of  Bos- 
ton, •and  asks  the  city  to  agree  to  make  such  an  extension  of  its 
streets  to  the  land  created  in  the  process  of  making  this  improve- 
ment as  the  public  interest  of  the  city  requires  should  be  made,  and 
without  which  the  State  could  not  afford  to  make  the  improvement. 
It  is  asked  to  make  this  extension  of  its  streets  with  the  knowledge 
that  the  land  to  which  the  streets  are  extended  will,  when  made, 
yield  in  taxes  enough  to  reimburse  the  city  in  a  few  years  its  whole 
outlay,  and  that  it  will  share  in  common  with  the  rest  of  the  Com- 
monwealth whatever  profit  is  made  by  the  State  from  the  sale  of  the 
land.  Upon  this  state  of  facts  it  is  proposed  that  the  city  will  extend  its 
streets  over  Fort  Point  Channel,  if  the  Commonwealth  will  agree  to 
pay  the  city  for  the  benefit  to  the  lands  and  flats  of  the  Commonwealth 
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caused  by  this  extension  to  them  of  the  cit}T's  streets,  what  would  be 
assessed  under  the  betterment  law.  But  wlrv  should  the  city  ask 
the  Commonwealth  to  pajr  the  whole  or  part  of  the  cost  of  the  exten- 
sion of  its  streets,  on  account  of  the  incidental  benefit  to  the  land  of 
the  Commonwealth,  when  the  Commonwealth  is  making  this  land 
merely  in  the  process  of  making  a  great  harbor-improvement,  which 
is  immensely  to  benefit  the  city  of  Boston?  If  the  city  is  to  make 
claims  on  account  of  the  benefit  it  will  confer  upon  the  Common- 
wealth, how  can  it  refuse  to  take  into  account  the  benefit  the  Com- 
monwealth is  to  confer  upon  the  city  of  Boston?  By  an}'  test,  it 
will  appear  that  the  benefit  conferred  upon  the  city  is  greater  than 
that  conferred  by  the  city,  even  if  estimated  at  the  whole  cost  of  the 
proposed  extension  of  its  streets.  Compare  the  cost  of  the  harbor 
improvement  with  the  cost  of  the  street  extensions.  The  cost  of  the 
sea-wall  for  these  hundred  acres  will  be  $407,742.  This  wall  is  of 
itself  a  harbor  improvement,  as  alread}~  stated.  The  dredging  from 
Anchorage  Shoal  and  Fort  Point  Channel  of  material  that  must  be 
used  in  filling  these  hundred  acres,  will  amount  to  1,743,000  cubic 
yards  and  will  cost,  at  forty  cents  per  cubic  3-ard  (the  usual  esti- 
mate), §097,200,  and  add  to  Boston  Harbor  two  hundred  acres  of 
water,  twent3*-three  feet  deep  at  mean  low  tide,  and  thereb}'  increase 
by  over  one  hundred  per  cent,  the  deep-water  anchorage  of  the  upper 
harbor. 

The  cost,  then,  of  the  harbor  improvement  that  is  incidental  to 
the  making  of  these  hundred  acres  of  land  will  be  §1,104,042,  an 
expenditure  made  solely  to  improve  the  commercial  facilities  of  the 
city  of  Boston  ;  for  the  State  has  never  entertained  the  idea  of  filling 
these  flats  except  as  a  part  of  a  harbor  improvement.  The  cost  of 
the  street  extensions  will  be  $G40,000,  as  estimated  by  the  city  en- 
gineer. And  3*et  this  is  but  the  beginning  of  the  harbor  improve- 
ment which  the  State  has  undertaken.  The  whole  of  the  sea-wall  to 
State  Ledge  will  cost  $857,400.  To  fill  the  flats  to  the  same  point 
will  insure  the  dredging  from  the  main  channel  of  at  least  five  and  a 
half  million  cubic  yards  of  material,  at  a  cost  of  $2,200,000, — making 
the  cost  of  the  harbor  improvement  for  the  first  section  of  the  flats 
over  three  million  dollars  ;  and  }*et  this  first  section  covers  but  a 
third  of  the  territory  ultimately  to  be  filled.  The  cost  of  the  sea- 
wall alone  to  Castle  Island  will  be  $2,024,535,  and  every  foot  of  this 
wall  will  improve  Boston  Harbor. 

The  cost  of  the  harbor  improvement  for  the  hundred  acres  is  nearly 
double  ;  its  cost  for  the  first  section  of  South  Boston  flats  five  times, 
the  amount  of  the  expenditure  the  city  will  incur  in  extending  its 
streets.  When  Boston  will  receive  the  exclusive  benefit  of  this  vast 
expenditure  directly  in  its  improved  harbor,  with  what  reason  can  it 
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be  claimed  that  the  people  of  Massachusetts  should  build,  at  their 
expense,  or  pay  for  the  extension  of  the  city's  streets  to  territory 
made  by  the  Commonwealth  along  a  line  of  deep-water  frontage  to 
which  the  people  of  Boston  must  have  access  ?  The  Board  can  see 
no  justice  in  the  claim,  and  cannot  assent  to  it.  It  is  of  the  opinion 
that  when  the  Commonwealth  bestows  upon  Boston  this  great  public 
improvement,  without  any  cost  to  the  city,  it  is  not  required  in  addi- 
tion to  build  or  help  build  streets  for  the  city,  which  shall  enable  it  to 
secure  for  itself  the  full  benefit  of  the  improvement  thus  gratuitously 
bestowed. 

To  the  second  inquiry,  "  Whether  the  Commonwealth  will  convey 
to  the  city  land  filled  to  grade  16  for  such  streets  and  avenues  as 
the  city  may  la}'  out  over  the  territory  belonging  to  the  Common- 
wealth on  the  northerly  shore  of  South  Boston  ?  "  the  Board  desire  to 
answer  that  it  has  cheerfully  acceded  to  all  the  suggestions  of  your 
committee  relating  to  the  conveyance  to  the  city,  without  charge, 
of  land  filled  to  grade  16  for  such  streets  and  avenues  as  the  city 
wished  to  lav  out  within  the  limits  to  which  the  territory  shall  at  the 
time  be  filled,  and  it  cannot  imagine  a  proposal  of  this  sort  which 
the  city  would  be  likely  to  make  that  would  not  readily  be  accepted. 
It  is  also  willing  to  agree  that  either  B  or  C  Street,  as  it  ma}*  elect, 
shall  be  extended  to  Eastern  Avenue  within  one  year  after  the  filling 
of  the  hundred  acres  has  been  completed.  This  would  give  a  new 
avenue  of  communication  between  South  Boston  and  the  city  proper. 
It  would  be  for  the  interest  of  the  Commonwealth  to  fill  the  space 
between  the  south-westerly  line  of  the  territory  of  the  Boston  and 
Albany  Railroad  Company  and  First  Street,  as  soon  as  the  com- 
pany's flats  are  filled,  and  this  street  would  be  made  in  the  progress 
and  as  a  part  of  this  filling.  To  a  proposition,  however,  to  engage 
in  a  project  for  building  streets  in  advance  of  the  filling  of  the 
adjoining  territory,  merely  for  the  purpose  of  giving  new  avenues  of 
communication  between  Boston  proper  and  South  Boston,  the  Board 
would  feel  it  had  no  right  to  assent.  Such  action  it  would  regard 
as  an  improper  appropriation  of  the  property  of  the  State  to  the 
uses  of  the  city. 

In  conclusion,  it  should  be  said  that  the  Board  appreciates  the 
responsibility  it  assumes  in  giving  these  answers  to  the  inquiries 
made  by  your  committee.  Its  deep  interest  in  Boston  Harbor 
makes  it  very  desirous  of  entering  upon  the  work  of  improving  it. 
and  for  the  sake  of  obtaining  the  indispensable  cooperation  of  the 
city,  it  has  been  willing  to  concede  all  that  has  been  asked,  except 
what  under  the  trust  confided  to  it  by  the  Commonwealth,  it  has 
seen  it  had  no  right  to  yield.  Very  respectfully  yours, 

Josiaii  QnxcT. 

Chairman  of  the  Board  of  Ilarbor  Commissioners. 
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Reply  of  Boston  and  Albany  Railroad  Company. 

Boston,  Mass.,  October  7,  1872. 
To  the  Joint  Special  Committee  on  subject  of  occupation  of  South  Boston  Flats. 

Gentlemen  : — In  reply  to  the  inquiry  put  to  ine  by  Mr.  Bugbee. 
the  clerk  of  your  committee,  I  have  to  say  that  this  company  have 
an  interest  in  fifty  acres  of  flats  at  South  Boston,  for  which  the  price 
to  be  paid  is  about  S435.000,  and  that,  by  any  scheme  which  has 
yet  been  presented,  it  will  cost  more  than  a  million  of  dollars  to 
connect  those  flats  with  our-  yard  and  tracks  in  Boston  proper  by  an 
independent  bridge  and  track. 

By  the  terms  of  the  Act  of  the  legislature  we  are  compelled  to 
cross  certain  streets  of  the  city,  either  over  or  under  them,  thereby 
adding  very  largely  to  the  cost  of  this  connection.  The  company  is 
also  expected  to  be  at  the  sole  expense  of  filling  the  avenues  and 
streets  which  pass  over  their  territory.  By  the  contract  with  the 
State,  the  railroad  company  is  also  required  to  dredge  the  chief  part 
of  the  material  for  filling  this  tract  of  fifty  acres  from  the  harbor,  at 
a  cost  probably  double  what  it  would  be  to  haul  gravel  for  the 
purpose  over  the  railroad,  thus  making  a  very  large  contribution 
toward  the  permanent  improvement  of  the  channel  and  harbor  of 
Boston. 

The  railroad  bridge  and  tracks  will,  in  nry  judgment,  contribute 
quite  as  much  to  the  development  of  property  in  South  Boston  and 
in  the  city  proper  as  the  other  bridge. 

If  an  arrangement  can  be  made  by  which  the  railroad  company 
can  use  the  bridges  to  be  built  by  the  city  with  their  trains,  the  case 
would  be  presented  in  a  different  light.  As  it  is,  I  cannot  but  think 
that  the  Boston  and  Albany  Railroad  Company  will  be  required  to 
bear  their  full  proportion  of  the  cost  of  this  South  Boston  enterprise 
without  making  any  contribution  or  being  assessed  for  any  better- 
ment on  account  of  the  construction  of  the  bridge,  and  the 
approaches  across  Fort  Point  Channel  and  the  reserved  channel. 

I  may  add  that  during  the  negotiation  with  the  Harbor  Commis- 
sioners and  the  governor  and  council,  which  resulted  in  the  contract 
between  the  State  and  the  railroad  company,  it  was  always  repre- 
sented and  understood  that  these  bridges  were  to  be  built  by  the 
cfty.  I  do  not  know  by  what  authority,  but  such  is  the  fact,  and 
our  contract  was  made  with  that  expectation  and  understanding. 

I  have  the  honor  to  be,  very  respectfully  3- ours, 

D.  Waldo  Lincoln,  Vice-President. 
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Reply  of  Boston  Wharf  Company. 

Boston,  October  15,  1872. 

John  T.  Clark,  Esq.,  Chairman  of  the  Joint  Special  Committee  on  the  occupation  of 
the  Flats  on  the  northerly  shore  of  South  Boston. 

Sir: — The  standing  committee  of  the  Boston  Wharf  Company, 
in  May  last,  made  a  contract  with  the  Commonwealth,  the  perform- 
ance of  which  would  involve  the  spending  of  a  large  sum  of  money, 
and  the  giving  up  of  a  large  amount  of  land  ;  and  that  contract, 
which  was  the  result  of  long  and  careful  consideration  by  the 
Harbor  Commissioners,  and  this  compan3r,  we  are  still  willing  to 
carry  out.  i 

At  the  time  of  making  that  contract,  the  company  did  not  sup- 
pose that  in  addition  to  what  they  were  then  agreeing  to  do,  a  pay- 
ment of  an  assessment  for  betterments  could  be  asked  of  them,  and 
certainly  they  would  not  have  agreed  to  any  contract  containing 
such  a  provision.  It  would  be  most  unjust  to  subject  them  to  it, 
when  they  have  bound  themselves  to  surrender  for  public  use,  with- 
out payment,  many  thousand  feet  of  valuable  lands  filled  up  and 
graded  at  a  great  expense,  and  also  to  expend  large  sums  of  money, 
without  immediate  or  special  benefit  to  themselves,  but  chiefly  to 
facilitate  the  speedy  completion  of  the  improvements  proposed  by 
the  State  and  city. 

In  reply  to  the  communication  of  yom  committee,  therefore,  the 

Boston  Wharf  Company  can  only  say  that  they  are  still  ready  to 

perform  their  contract,  and  to  do  their  full  share  in  the  great  project 

of  improving  the  flats  at  South  Boston ;  but  the}r  cannot  agree  to 

contribute  further  toward  the  expense  of  constructing  the  bridges 

by  which  it  is  proposed  to  connect  them  with  the  city  proper. 

Yours,  very  respectfully, 

J.  D.  Farns WORTH, 
Treasurer  of  the  Boston  Wharf  Company. 

The  committee  reported  a  new  form  of  an  indenture,  pro- 
viding, in  addition  to  the  one  first  reported,  that  the  city 
might  lay  out  Northern  Avenue  one  hundred  feet  instead  of 
seventy-five  feet  wide,  and  Eastern  Avenue  seventy-five  feet 
instead  of  sixty-six  feet  wide  ;  that  the  Commonwealth  and  the 
Boston  Wharf  Company  should,  without  charge,  convey  to 
the  city  when  filled  to  grade,  the  extension  of  Mt.  Washington 
Avenue  to  the  westerly  line  of  E  Street,  the  extension  of 
C,  D,  E,  F  and  K  Streets  to  Eastern  Avenue,  the  extension  of 
L  Street  to  Northern  Avenue,  and  the  extension  of  Northern 
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Avenue  and  Eastern  Avenue  to  L  Street,  and  that  within  one 
year  after  the  Boston  and  Albany  Railroad  Company  had 
filled  its  territory  the  Commonwealth  should  fill  and  convey 
to  the  city,  without  charge,  the  extension  of  either  B  or  C 
Street  to  Eastern  Avenue  as  this  Board  should  elect,  so  that 
upon  the  construction  of  the  Eastern  Avenue  Bridge  a  new 
avenue  of  communication  should  be  opened  between  South 
Boston  and  the  city  proper. 

In  its  able  report  the  committee  discusses  at  considerable 
length  the  expediency  of  the  city's  cooperation  upon  these 
terms,  and  the  objections  that  had  been  made  to  such  coopera- 
tion in  the  following  manner  : — 

"  Neither  of  the  other  parties  to  the  contract  will  consent  to  pa}' 
any  portion  of  the  expense  of  constructing  these  bridges  for  reasons 
which  are  presented  very  fully  in  the  several  communications 
appended  hereto.  It  is  evident,  from  the  several  conferences  which 
3-onr  committee  has  had  with  those  parties,  that  the  improvement 
will  not  he  commenced  for  a  considerable  time,  if  at  all,  unless  the 
city  will  cooperate  to  the  extent  designated  in  the  indenture. 

^  ^ff"  '5ff  3(C  3(1 

"  While  there  may  be  differences  of  opinion  in  regard  to  the  rela- 
tive obligations  of  the  parties  interested  in  carrying  out  this 
improvement,  there  can  be  but  one  feeling  as  to  the  importance  of 
securing  early  action.  Indeed,  the  value  which  such  action  would 
have  in  promoting  the  commercial  prosperity  of  the  city  can  hardly 
be  overestimated.  The  simple  question  to  be  decided  by  the  city 
government,  as  representing  the  interests  of  all  the  citizens,  is  the 
extent  to  which  the  city,  in  its  corporate  capacit}',  would  be  justified 
in  aiding  and  encouraging  this  work.  The  duties  of  municipal  gov- 
ernments in  furnishing  facilities  for  public  travel  and  the  transaction 
of  business  have  been  very  much  enlarged  since  the  days  when 
bridges  and  turnpikes  were  owned  by  private  corporations,  and  tolls 
were  collected  for  their  use.  Experience  has  shown  that  it  is  a  very 
short-sighted  policy  to  leave  matters  which  so  nearly  concern  the 
public  safet}T,  convenience  and  prosper^'  under  the  control  of  pri- 
vate parties.  The  result  of  allowing  owners  of  land  to  build 
•  streets  and  bridges  in  their  own  way,  with  a  view  solely  to  the  im- 
provement of  their  property  for  the  time  being,  is  seen  in  the 
enormous  expenditures  from  the  public  treasury  for  widening, 
straightening  and  extending  streets,  and  building  permanent  bridges 
in  place  of  temporary  structures.  It  has  been  found  far  more  eco- 
nomical for  the  city  to  buy  the  land  for  streets  while  it  is  cheap,  and 
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have  it  laid  out  in  a  manner  to  meet  the  future  requirements  of  pub- 
lic travel  and  business,  than  to  leave  it  in  the  hands  of  private 
parties,  having  separate  interests,  and  intent  only  on  securing  a 
present  advantage.  It  will  be  remembered  that  the  last  legisla- 
ture, upon  the  petition  of  the  city  council,  authorized  the  city  to 
purchase  land  and  lay  out  streets  in  Dorchester  and  Roxbury  in 
advance  of  the  occupation  of  the  territory.  The  committee  on 
streets  and  the  street  commissioners  are  now  engaged  in  preparing 
plans  for  laying  out  this  territory  in  a  manner  suited  to  its  future 
needs.  Last  }'ear  the  city  entered  into  an  agreement  with  Mr.  Mun- 
son,  in  which  it  obligated  itself  to  pa}T  $300,000  for  filling  certain 
streets  on  the  Back  Bay,  and  also  to  build  suitable  iron  bridges  over 
the  railroad  tracks,  and  not  to  assess  any  betterment  on  the  land  abut- 
ting on  the  streets  and  bridges.  Two  of  the  bridges  provided  for 
under  that  agreement  have  just  been  constructed,  at  an  expense  of 
about  $200,000.  Although  the  city  may  have  agreed  to  do  more  in 
that  case  than  the  general  interests  required,  the  principles  upon 
which  the  agreement  was  founded,  namely,  the  immediate  develop- 
ment of  the  property  for  purposes  of  taxation,  and  the  establishment 
of  suitable  streets  and  bridges  for  the  public  safety  and  convenience, 
were  undoubtedly  sound. 

"  So  far  then  from  the  proposed  action  in  the  case  of  the  South 
Boston  flats  being  unprecedented,  it  is  strictly  in  accordance  with 
the  recent  policy  of  the  cit}r, — a  policy-  which,  if  intelligently  pur- 
sued, is  calculated  to  develop  our  resources  to  the  fullest  extent  and 
in  the  most  economical  manner.  A  statement  of  the  direct  benefits 
which  the  city  will  receive  from  the  performance  of  this  work  shows 
clearly  that  it  is  not  asked  to  lend  its  aid  to  an  extent  beyond  its 
interests. 

"  In  addition  to  what  has  been  said  by  the  Harbor  Commissioners 
in  regard  to  the  value  of  this  work  as  a  harbor  improve- 
ment, we  quote  the  following  extracts  from  a  communication  sub- 
mitted in  1866  by  Rear-Admiral  Davis,  Gen.  Delafield  (late  Chief 
of  the  Engineer  Corps,  U.  S.  A.),  and  Prof.  Mitchell  (of  the  U.  S. 
Coast  Survey),  in  reply  to  the  question  whether  the  occupation  of 
the  flats,  or  a  portion  of  them,  on  the  northerly  shore  of  South  Bos- 
ton, was  '  so  important  to  the  improvement  of  the  harbor  of 
Boston  that  it  ought  to  be  carried  out  by  the  city  of  Boston,  even  if 
the  sales  of  property  created  were  not  likely  to  remunerate  the 
expenses  of  the  work.' 

"  4  The  occupation  of  South  Boston  flats,  at  first  suggested  in  early 
reports,  gained  importance  in  the  minds  of  the  U.  S.  Commissioners  a9 
their  hydrographic  and  physical  survey  advanced ;  and  finally  the  Com- 
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mission  has  recommended  the  occupation  of  the  flats  for  commercial  and 
other  industrial  purposes,  provided  a  quay-wall  be  first  constructed  along 
its  channel  side,  the  main  ship  channel  dredged  abreast  of  this  quay,  and 
a  reservoir  created  above  the  city  as  a  receptacle  for  as  much  water,  or  an 
equivalent,  to  keep  open  the  ship  channel  above  and  below  the  city,  as 
well  as  along  its  wharves. 

"  '  We  may  reiterate  that  our  views  and  purposes  have  invariably  been 
to  attain  the  general  benefit  of  the  community  in  all  that  affects  its  pros- 
perity, growing  out  of  its  local  advantages  for  commerce  and  trade,  and 
in  looking  forward  to  the  increase  of  maritime  interests,  as  well  as  the 
existing  conditions  connected  with  it. 

"  '  In  further  answer  to  your  question  we  must  remark  that,  in  view  of 
the  present  connection  of  the  city  of  Boston  by  rail  with  the  northern  and 
western  lakes,  thence  from  the  shores  of  Lake  Michigan  by  numerous 
railroads  to  the  Mississippi,  and  still  westward  by  existing  railroads  far 
extended  to  the  dividing  ridge  between  the  head-waters  of  the  Missouri 
and  the  Pacific,  with  the  manufacturing,  agricultural,  mining  and  com- 
mercial interests  between  Boston  and  these  Western  regions ;  and  the 
immense  and  rapid  increase  of  population  to  interchange  their  industrial 
labors, — we  consider  that  no  reasonable  sum  the  present  population 
of  this  city  can  afford  can  exceed  the  direct  and  future  benefits  to  arise 
from  improving  the  harbor,  and  securing  its  increased  capacity,  which 
cannot  be  overestimated  in  producing  a  lasting  benefit  to  its  inhabitants, 
independent  of  any  reasonable  sum  it  may  cost  to  effect  the  object,  over 
and  above  the  amount  of  sales  of  property  to  be  reclaimed  from  the  sub- 
merged flats.'* 

"So  important  is  this  harbor  improvement  to  the  future  commer- 
cial prosperity-  of  the  city  that  it  would  clearly  be  the  duty  of  the 
city  government  to  secure  it  b}^  the  building  of  these  bridges,  if 
there  were  no  other  considerations  whatever.  But  it  can  be  shown 
conclusively  that,  apart  from  the  harbor  improvement,  the  cityr  would 
be  justified  in  entering  into  this  agreement.  The  other  parties  to  it 
are  obligated  to  fill  one  hundred  acres  of  flats,  mainly  with  material 
dredged  from  the  harbor,  and  build  a  substantial  sea-wall  to  inclose 
it  on  Fort  Point  Channel,  and  the  main  channel,  within  three  years 
from  the  first  of  October  of  the  present  year.  When  this  is  done  the 
occupation  of  the  other  flats  on  the  northerly  shore  of  South  Boston, 
covering  an  area  of  about  seven  hundred  acres  more,  and  extending 
to  Castle  Island,  will  speedily  follow. 

"  The  income  which  these  hundred  acres  would  furnish  in  taxes  to 
the  cit}',  on  the  basis  of  one  dollar  and  twent}T-five  cents  a  square 
foot,  would  amount  to  $70,785  per  annum ;  while  the  interest  on 
the  highest  estimated  cost  of  the  bridges  would,  at  six  per  cent.,  be 

*  "  This  opinion  was  given,  by  the  distinguished  gentlemen  named,  in  1866.  The 
importance  of  this  improvement,  from  a  commercial  point  of  view,  has  greatly 
increased  since  that  time." 
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only  $37,400.  The  excess  of  income  from  taxation  over  the  interest 
on  the  loan  for  the  bridges  would  establish  a  sinking  fund  sufficient 
to  reimburse  the  whole  outlay  in  fourteen  years.  At  the  present 
time  the  city  gets  nothing  in  the  way  of  taxes  from  sevent}'-five 
acres  of  these  flats  (that  is,  the  twenty-five  acres  standing  in  the 
name  of  the  Commonwealth,  and  the  fifty  acres  in  the  name  of  the 
Boston  and  Alban}-  Railroad  Companj') ,  and  until  they  are  filled  and 
made  available  for  business  purposes,  by  connection  with  streets  on 
the  westerly  side  of  Fort  Point  Channel,  the  State  will  continue  to 
hold  them,  and  thereby  exempt  them  from  taxation.  A  provision 
has  been  inserted  in  the  indenture,  that  the  city  shall  not  be 
required  to  build  the  bridge  in  extension  of  Northern  Avenue  until 
the  State  conve}-s  the  fifty  acres  of  flats  shown  on  the  plan  to  the 
Boston  and  Albany  Railroad  Coinpairy. 

"  In  the  foregoing  estimate  of  the  income  from  property  to  be 
made  immediately  available  under  this  agreement  for  taxation,  no 
account  has  been  made  of  the  increased  value  of  adjoining  property 
belonging  to  the  Boston  Wharf  Compam^,  and  to  the  riparian  pro- 
prietors on  the  South  Boston  shore  ;  or  of  the  wharf  extensions  to 
be  made  on  the  Boston  side,  to  the  extent  of  731,900  square  feet. 

"  In  the  indenture  for  the  occupation  of  the  Back  Bay  lands,  the 
city,  in  consideration  of  having  the  property  made  available  for  tax- 
ation within  a  certain  time,  agreed  to  pay  for  the  building  of  streets 
as  well  as  the  bridges.  In  this  case,  the  other  parties  to  the  inden- 
ture agree  to  build  all  the  streets  which  it  would  be  reasonable  to 
require  for  the  public  convenience,  and  convey  them  to  the  city 
without  expense.  It  should  be  understood  that  the  building  of 
these  streets  on  the  South  Boston  shore  is  far  more  expensive  than 
those  on  the  Back  Bay.  The  area  to  be  conveyed  to  the  city  for 
streets  and  avenues,  under  this  indenture  (exclusive  of  the  limits 
outside  of  these  hundred  acres),  covers  561,025  square  feet. 

"  It  has  been  stated  that  there  has  been  no  legislation  which  con- 
templates that  the  city  of  Boston  is  to  aid  in  the  development  of  this 
territory  without  compensation  in  flats  by  the  Commonwealth.  The 
inference  which  it  is  intended  shall  be  drawn  from  this  statement  is, 
that  the  legislature  has  all  along  contemplated  paying  the  city  for 
the  construction  of  bridges  and  streets  to  and  over  this  territory.  It 
is  onty  necessary  to  look  at  the  language  of  the  several  statutes  in 
relation  to  the  improvement  of  this  territory,  to  show  that  the  legis- 
lature had  no  such  intention. 

"By  chapter  81  of  the  Resolves  of  1866  (which  has  become 
obsolete  by  subsequent  legislation),  the  Harbor  Commissioners,  sub- 
ject to  the  approval  of  the  governor  and  council,  are  authorized  to 
contract  with  the  city  of  Boston  for  the  building  of  the  whole  or  any 
4 
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part  of  Eastern  Avenue,  and  to  make  payment  in  flats  northerly  of 
the  South  Boston  shore,  '-provided,  that  compensation  for  all  tide- 
water excluded  by  carrying  into  effect  these  shall  be  duly  made  as  pro- 
vided in  the  Act  to  establish  a  Board  of  Harbor  Commissioners.' 
Under  the  proposed  agreement,  Eastern  Avenue  is  to  be  built  and 
eonve}red  to  the  city,  without  expense  for  land  or  grade  damages, 
and  without  any  assessment  on  account  of  tide-water  displaced. 

"  By  chapter  93  of  the  Resolves  of  1867,  a  joint  committee  of  the 
legislature  was  authorized  to  contract  with  any  person  or  persons, 
or  with  the  city  of  Boston,  for  filling  any  portion  of  said  flats,  or  for 
building  wharves,  making  docks,  basins,  streets,  bridges,  or  sewers, 
dredging,  or  doing  any  other  work  upon  or  in  relation  to  said  flats, 
and  to  pay  for  the  same  by  conve3*ances  of  any  portion  of  said  flats, 
or  by  grant  of  any  rights  or  privileges  therein.  It  is  not  to  be  sup- 
posed for  a  moment  that  the  legislature  intended  that  the  committee 
should  contract  for  doing  each  one  of  these  things  separately,  and 
pay  in  flats.  The  whole  work  of  dredging,  making  docks  and 
basins,  and  building  wharves,  is  to  be  taken  in  connection  with  the 
authority  to  pay  in  flats. 

"  By  chapter  326  of  the  Acts  of  1868,  the  authority  to  contract  for 
doing  this  work  was  given  to  the  Harbor  Commissioners,  subject  to 
the  approval  of  the  governor  and  council ;  and  by  the  sixth  section 
of  that  Act,  the  city  of  Boston  was  authorized  to  build  and  lay  out 
as  a  public  street,  Eastern  Avenue,  with  a  bridge  over  Fort  Point 
Channel,  having  suitable  draws,  said  avenue  and  bridge  to  be 
located  and  constructed  at  such  places,  and  upon  such  plans,  and 
upon  such  terms  and  conditions,  as  the  Harbor  Commissioners 
might  make,  subject  to  the  approval  of  the  governor  and  council. 

"  In  the  opinion  of  the  Harbor  Commissioners  it  would  not  be  a 
proper  discharge  of  the  trust  reposed  in  them  by  the  legislature,  to 
contract  to  pay  the  city,  either  in  flats  or  money,  the  whole  or  any 
portion  of  the  expense  of  building  these  bridges  ;  and  it  is  believed 
that  their  views  as  to  the  obligations  of  the  parties  interested  in 
this  improvement  are  sustained  by  the  governor. 

"  In  reply  to  the  suggestion  that  the  city  should  extend  Eastern 
Avenue  and  other  streets,  to  connect  with  the  present  streets  in 
South  Boston  in  advance  of  the  filling,  it  may  be  stated  that  the 
independent  construction  of  highways  over  the  flats  would  be 
attended  with  enormous  expense,  on  account  of  the  walls  necessary 
to  retain  the  filling.  As  the  State  obligates  itself,  in  the  accom- 
panying indenture,  to  build  these  streets  as  soon  as  the  adjoining- 
flats  are  filled,  and  convey  them  to  the  city  without  a  dollar  of 
expense  for  land  or  grade  damages,  it  would  be  an  unnecessary 
expenditure  of  money  to  build  the  streets  now.    Such  action  would, 
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moreover,  involve  the  construction  of  bridges  over  the  space  marked 
on  the  plan  for  a  reserved  channel,  when  it  is  doubtful  whether  there 
will  be  any  channel  reserved.  (See  statement  of  Harbor  Commis- 
sioners.) 

u  Believing,  as  we  have  already  stated,  that  the  terms  upon 
which  the  city  is  asked  .to  cooperate  in  this  work  are  the  best  that 
can  be  obtained,  and  that  it  is  greatly  for  the  interests  of  the  city  to 
enter  into  an  agreement  by  which  the  immediate  performance  of  this 
public  improvement  is  secured,  the  committee  would  respectfully 
recommend  the  passage  of  the  accompanying  order. 

"John  T.  Clark, 
James  Power, 
Leonard  R.  Cutter, 
Wm.  E.  Perkins, 
Charles  H.  Herset. 
Isaac  H.  Robbins, 
Wm.  H.  West, 
Horace  Loring, 

Committee." 

The  order  for  the  execution,  by  the  mayor  in  behalf  of  the 
city,  of  the  indenture  of  four  parts  finally  reported  by  the 
committee,  passed  the  board  of  aldermen  by  a  unanimous  vote 
and  the  common  council  with  but  three  dissenting  votes,  and 
took  effect  on  the  11th  day  of  November  last.  The  indenture 
was  forthwith  executed  by  the  Harbor  Commissioners  in 
behalf  of  the  Commonwealth,  subject  to  approval  by  the 
governor  and  council,  and  by  the  Boston  Wharf  Company : 
and  His  Honor,  Mayor  Gaston,  was  ready  to  execute  it.  When 
submitted  for  execution  to  the  Boston  and  Albany  Railroad 
Company,  and  carefully  examined,  an  apprehension  was  ex- 
pressed, that  the  provision  obligating  the  parties  owning  the 
flats  to  convey  the  fee  of  the  streets  to  the  city  might  be  held 
to  amount  to  a  waiver  of  the  right  granted  the  company  by 
chapter  461,  section  4  of  the  Acts  of  the  year  1869,  to  lay 
its  tracks  across  and  along  portions  of  the  streets  to  be  laid 
out  under  the  indenture  over  the  flats  it  had  purchased  of  the 
State,  to  obtain  access,  across  the  line  of  these  projected 
streets  to  deep  water.  It  was  believed  that  by  a  conveyance 
of  the  fee  of  the  streets,  it  would  surrender  its  right  as  owner 
of  the  soil,  and  possibly  its  right  under  the  statute  to  lay  its 
tracks  across  and  along  these  streets. 
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The  negotiations  for  adjusting  this  difficulty  continued  till 
the  close  of  the  municipal  year.  The  Board  could  not  ask 
the  city  to  go  to  the  expense  of  building  expensive  bridges 
while  a  railroad  cornpan}'  reserved  to  itself  the  legal  right  to 
obstruct  avenues  which  terminated  in  these  bridges  so  com- 
pletely with  its  freight  tracks  as  to  make  the  avenues  unsuit- 
able to  be  highways  for  public  travel  beyond  the  limits  of  the 
company's  grounds.  Moreover,  the  reservation  of  such  an 
unlimited  right  to  obstruct  highways  could  not  but  affect  in- 
juriously the  Commonwealth's  flats  lying  beyond  the  track  of 
the  railroad  company.  The  Board  hope  that  this  conflict  of 
interests  may  be  adjusted  without  recourse  to  further  legisla- 
tion. The  board  of  directors  of  the  company  on  the  2d  day 
of  January  of  the  current  year  adopted  the  following  preamble 
and  vote  : — 

"  Whereas,  This  Board  is  unwilling  to  part  with  any  rights  which 
have  been  granted  to  the  corporation  by  chapter  461  of  the  acts  of 
the  year  1869,  which  are  deemed  essential  to  a  beneficial  use  of  the 
property  purchased  under  authority  of  said  act ;  and  whereas,  we 
desire  to  cooperate  with  all  parties  in  interest  for  the  early  develop- 
ment of  the  property, 

"  Voted,  That  the  whole  subject  be  referred  to  the  finance  com- 
mittee, with  Messrs.  Lincoln,  Crocker  and  Gillett  added,  with 
authority  to  make  such  contracts  in  relation  thereto  as  they  may 
deem  expedient." 

His  Honor  Henry  L.  Pierce,  mayor  of  the  city  of  Boston, 
in  his  inaugural  address  to  the  city  council  for  the  coming 
municipal  year,  used  the  following  language  in  relation  to  this 
subject : — 

"  A  good  deal  of  time  was  expended  03*  the  last  city  government 
in  adjusting  a  comprehensive  plan  for  uniting  the  Commonwealth, 
the  Boston  and  Albany  Railroad  Company,  the  Boston  Wharf 
Company  and  the  city  of  Boston  in  the  work,  already  too  long  de- 
layed, of  improving  the  South  Boston  fiats.  The  occupation  of 
these  flats  is  incidental  to  a  great  harbor  improvement  which  the 
Commonwealth  has  undertaken,  the  first  installment  of  which  will 
secure  the  removal  of  Anchorage  Shoal,  and  add  some  two  hundred 
acres  to  the  deep  water  of  the  upper  harbor  of  Boston. 
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uIn  view  also  of  the  uses  to  which  this  territory  is  to  be  put  as 
terminal  grounds  at  deep  water  of  the  Boston  and  Albany  Railroad 
Compan}',  and  without  doubt  of  the  new  Boston,  Hartford  and 
Erie  Railroad  Company,  soon  to  be  organized,  it  cannot  fail  to  be 
seen  that  the  prosecution  of  this  enterprise  has  vital  relations  to  the 
future  development  of  the  city.  It  was  supposed  that  all  interests 
had  been  reconciled  in  the  indenture  of  four  parts  which  the  city 
council  in  November  last  authorized  the  mayor  to  execute.  It 
failed,  however,  to  settle  the  terms  on  which  the  Boston  and  Albany 
Railroad  Company  might  use  its  land  for  railroad  purposes,  and  the 
city  maintain  over  the  same  territory  highways  safe  and  convenient 
for  travel.  The  last  je&r  closed  before  the  negotiations  on  this 
point  were  concluded.  I  recommend  that  the  consideration  of  this 
subject  be  resumed  at  an  early  day,  in  order  that  this  great  improve- 
ment may  be  entered  upon  by  the  parties  in  interest  during  the 
coming  season." 

In  view  of  these  declarations  an  early  arrangement  of  the 
terms  on  which  the  company  may  use  its  terminal  freight 
grounds  on  the  deep  water  of  the  harbor  consistently  with  the 
safety  and  convenience  of  public  travel  may  confidently  be 
looked  for.  Should  this  expectation  be  disappointed,  it 
would  be  desirable  for  the  legislature  to  consider  whether  the 
solution  of  the  difficulty  may  not  be  found  in  a  modification 
of  the  terms  on  which  the  legislature  has  authorized  the 
Boston  and  Albany  Railroad  Company  to  get  access  to  deep 
water  in  South  Boston.  (Chap.  461,  Stat.  1869.)  On  the 
settlement  of  this  one  outstanding  question,  the  Board  see  no 
reason  why  this  long-baffled  undertaking  may  not  be  begun. 

Purchases. 

The  Board  has  purchased  of  Benjamin  R.  Meins  and 
Joseph  C.  Storey,  with  the  approval  of  the  governor  and 
council,  one  undivided  seventh  more  of  a  parcel  of  flats  in 
South  Boston,  situated  on  B  Street  extended,  for  $3,300  and 
the  taxes  for  the  year  1869,  amounting  to  $23.30.  There 
now  remain  but  one  undivided  seventh  more  of  this  parcel, 
and  three  undivided  eightieths  of  another  parcel,  of  the  tract 
of  South  Boston  flats  between  B  and  E  Streets,  which  the 
Commonwealth  has  been  unable  to  purchase  on  reasonable 
terms,  of  the  riparian  owners.    It  will  probably  be  necessary 
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to  institute  proceedings  for  partition  in  reference  to  these 
outstanding  fractional  interests  that  the  Commonwealth  may 
hold  its  own  in  severalty. 

As  the  water  covering  the  greater  part  of  these  purchased 
Hats  is  too  shallow  to  be  tilled  advantageously  with  material 
taken  from  the  harbor  and  borne  by  scows,  the  Board  would 
recommend  that  the  law  for  the  occupation  of  this  tract  be 
modified  so  that,  if  expedient,  it  may  be  tilled  with  other 
material,  subject  to  the  .law  of  compensation  for  tide-water 
displaced. 

Works  in  Boston  Harbor  and  on  the  Coast  of  Massa- 
chusetts. 

During  the  past  year,  work  has  progressed  upon  the  sea- 
walls at  Loiur  Island  and  Point  Allerton,  and  in  dredging  out 
a  channel  through  the  upper  middle  bar  as  fast  as  the  limited 
appropriation  last  year  by  Congress  would  admit.  The  ap- 
propriation in  1871  was  8100,000  :  that  in  1872  but  $75,000. 
Appropriations  like  the  last  become  exhausted  before  the 
working  season  is  over.  This  involves  delay  in  the  progress 
of  the  work  and  makes  it  more  expensive  to  the  government, 
as  every  resumption  of  work  after  it  is  once  discontinued 
involves  a  repetition  of  the  cost  of  the  necessary  preparations 
preliminary  to  a  beginning.  The  Board  has  sent  to  Congress 
the  memorial  appended  to  this  Report,  calling  attention  to 
this  subject,  and  will  depute  some  of  its  members  to  go  to 
Washington  to  press  it  upon  the  attention  of  the  government, 
in  the  hope  that  for  the  future  larger  appropriations  may  be 
made  for  work  indispensable  to  preserve  the  chief  port  of 
New  England  from  deterioration,  and  adapt  it  to  the  increas- 
ing demands  made  upon  it  by  the  largest  class  of  ocean 
steamers. 

All  the  government  work  in  Massachusetts  done  to  improve 
Mud  preserve  harbors  during  the  past  year,  has  been  in  charge 
of  Gen.  George  Thorn,  of  the  U.  S.  Engineers.  His  ad- 
ministration  in  this  State  has  been  marked  by  2reat  efficiency 
and  a  judicious  economy  in  expenditures,  that  have  made  the 
appropriations  accomplish  the  greatest  amount  of  good.  His 
relations  to  this  Board  have  been  especially  gratifying.  By 
the  courteous  permission  of  Gen.  A.  A.  Humphreys,  Chief 
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of  U.  S.  Engineers,  the  Board  is  able  to  append  Gen.  Thorn's 
report  upon  the  works  in  this  State  under  his  charge  during 
the  past  year.  By  the  same  courtesy  the  report  of  Gen. 
H.  W.  Benham,  of  the  U.  S.  Engineers,  in  relation  to  some 
projected  work  upon  sea-walls  in  Boston  Harbor  is  also  added. 

Charles  River. 
In  tiie  month  of  June,  last,  application  was  made  to  this 
Board  by  George  Griggs,  James  S.  Whitney,  J.  C.  Hoadley, 
Edward  Atkinson,  and  C.  H.  Heath,  Trustees,  and  the  Bos- 
ton and  Roxbury  Mill  Corporation,  for  a  license  under  chap- 
ter 236  of  the  Acts  of  the  year  1872,  to  build  a  sea-wall  on 
their  own  flats  on  the  southerly  side  of  Charles  River,  and  to 
till  these  flats  inside  the  wall.  Notice  was  s^iveii  of  this 
application  to  the  mayor  and  aldermen  of  the  city  of  Boston, 
and  to  the  mayor  and  aldermen  of  the  city  of  Cambridge, 
also,  for  the  reason  that  the  line  of  occupation  adopted  on  the 
Boston  side  of  Charles  River  could  not  but  effect  the  line  to 
be  adopted  on  the  Cambridge  side,  and  because  the  future  of 
the  Cambridge  shore  is  fast  becoming  a  practical  question. 
In  response  to  this  notice  the  Board  received  a  protest  from 
the  city  of  Cambridge  against  authorizing  any  filling  on  the 
Boston  side  of  the  river,  until  a  general  scheme  for  pre- 
serving and  improving  the  Charles  River  basin  had  been 
adopted.  Mr.  Charles  Davenport,  also  a  large  proprietor  of 
flats  and  marshes  on  the  Cambridge  side  of  the  river,  appeared 
before  the  Board  while  this  case  was  pending  and  submitted 
his  favorite  plan  for  occupying  both  sides  of  the  basin,  reserv- 
ing a  water-course  through  the  middle  of  it,  twelve  hundred 
feet  wide.  The  Board  did  not  think  that  it  would  be  just  to 
arrest  the  development  of  the  Boston  shore  for  the  indefinite 
period  required  for  the  adoption  of  a  general  scheme  for  pre- 
serving and  improving  this  water-area.  It  was,  however,  of 
the  opinion  that  the  line  for  occupation  to  be  fixed  on  the 
Boston  side  should  be  one  in  harmony  with  the  flowage  of 
the  river,  that  could  not  conflict  with  anv  such  general  scheme 
that  might  be  devised  on  the  basis  of  preserving  the  present 
capacity  of  the  basin  as  a  tidal  reservoir  to  Boston  Harbor  and 
giving  it  a  symmetrica]  outline. 
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Such  lines  of  occupation  were  drawn  by  Prof.  H.  L. 
Whitney,  the  engineer  of  the  Board,  and  are  given  on  the 
plan  in  the  Appendix.  His  report  shows  that  this  line  of 
occupation  is  such  that  if  the  flats  inside  of  it  are  filled  with 
the  material  of  the  flats  outside  of  it,  above  the  plane  of  low- 
water  mark  at  spring  tides,  the  capacity  of  the  basin  as  a 
tidal  reservoir  will  not  be  diminished,  and  except  at  the  lowest 
tides,  the  basin  will  be  wholly  covered  by  water. 

He  says  : — 

I  found  the  occupation  of  the  tidal  prism,  by  the  existing  fiats 
of  the  basin  under  consideration,  to  contain  about  39,500,000  cubic 
feet.  It  only  remained  to  make  such  adjustment  of  harbor  lines  as 
would  leave  this  amount  of  reservoir  capacity  by  transferring  or 
transposing  such  a  portion  of  the  flats  outside  of  such  harbor  lines 
as  would  compensate  or  balance  the  displacement  of  tide  water 
within  such  lines.  In  other  words,  to  determine  such  harbor  lines 
as  would  preserve  the  present  tidal  prism  of  the  basin  by  making 
the  excavation  of  flats  outside  of  them  to  the  plane  of  low  water 
balance  the  filling  within  the  same  line  to  the  plane  of  high  water. 

"  By  the  lines  I  have  prescribed,  the  amount  of  gain  by  excava- 
tion outside  of  them  will  equal  about  39,500,000  cubic  feet,  and 
the  amount  of  loss  b}~  displacement  of  tide-water  within  these 
•  lines  will  equal  about  39,300,000  cubic  feet,  leaving  a  slight  con- 
tingent balance  in  favor  of  the  scheme.  In  the  adjustment  of 
these  lines  1  considered  it  important  to  adhere  to  natural  and 
harmonious  lines  of  flowage  as  well  as  those  practical  and  use- 
ful for  the  occupation  and  utilization,  both  of  the  land  and  water 
frontage. 

*'  In  regard  to  the  line  along  the  front  of  the  ground  proposed  to 
be  improved  on  the  south  side  of  the  basin,  between  the  western 
sluice-way  in  the  mill-dam  and  the  Brookline  bridge,  I  have  not  con- 
forme'd  to  the  line  suggested  by  the  parties  in  interest,  although  I 
have  given  what  I  consider  a  full  share  of  advancement  upon  the 
basin  along  this  front.  But  part  of  the  shore  already  presents  a 
salient  point  in  the  outline  of  the  basin  which  should  not  be  exagger- 
ated. By  doing  so,  the  flowage  would  be  disturbed  and  misdirected, 
and  the  outlines  of  the  basin  as  a  whole,  be  distorted  and  not  in 
harmony  with  its  remaining  shores. 

"  For  like  reasons  I  have  cut  off  the  abruptly  protruding  points  of 
marsh  on  the  Cambridge  side.  These  points  are  of  no  local  value, 
and  no  useful  line  could  be  determined  which  followed  the  present 
uneven  outline  of  the  marsh.    The  best  use  that  can  be  made  of 
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these  extreme  points  is  to  take  the  material  beyond  the  lines  pre- 
scribed for  filling  the  adjoining  indentations  within  the  lines. 

"  So  far  as  practicable  I  have  drawn  the  harbor  lines  on  the  Cam- 
bridge side  with  regard  to  already  existing  improvements  upon  the 
upland,  such  as  making  the  front  parallel  to  the  line  of  the  Boston 
and  Albany  Railroad,  and  to  Main  Street  in  Cambridge,  and  to  West 
Boston  Bridge." 

The  proper  termini  of  the  line  of  occupation  on  the  south 
side  of  Charles  River  were  the  end  of  Abbott's  Wharf, — a 
solid  wharf  near  the  Brookline  Bridge, — and  such  a  point  at 
the  sluice-way  under  the  milldam  that  the  line  of  occupation 
along  the  milldam  beifcw  the  sluice-way  and  the  new  line 
above  should  form  a  continuous  contour  in  harmony  with  the 
flowa2fe  of  the  stream.  In  connecting  the  termini  of  the  new 
line  from  the  end  of  Abbott's  Wharf  to  the  sluice-way, — as 
there  was  no  reason  for  departing  from  a  straight  line, — such 
a  line  was  adopted,  and  the  licenses  were  issued  accordingly 
to  Messrs.  Griggs,  Whitney  and  Hoadley,  Messrs.  Atkinson 
and  Heath,  Trustees,  and  the  Boston  and  Roxbury  Mill  Cor- 
poration to  occupy  to  this  line  so  much  of  their  flats  as  lay 
above  the  end  of  the  existing  harbor-line,  paying  compensa- 
tion in  money  for  the  tide-water  displaced  by  all  rilling  not 
taken  from  the  bed  of  the  river  above  the  plane  of  low  water. 
The  existing  harbor-line  on  the  northerly  side  of  the  milldam 
above  the  sluice-way  was  fixed  evidently  without  any  refer- 
ence to  the  occupation  of  the  shore  immediately  above,  and 
requires  adjustment  to  the  line  of  occupation  prescribed  in 
these  licenses  granted  by  the  Board.  Such  an  adjustment  the 
Boston  and  Roxbury  Mill  Corporation  petitioned  the  Board  to 
recommend  to  the  legislature. 

As  there  were  a  few  isolated  points  in  the  new  line  of 
occupation  from  the  sluice-way  to  Abbott's  Wharf  which  were 
a  little  outside  the  low-water  line  it  seemed  desirable  that  the 
modification  of  the  existing  harbor-line  should  be  coupled 
with  the  establishment  of  a  new  line  to  Abbott's  Wharf  along 
the  shore  above  the  point  where  the  old  line  terminated. 
Accordingly,  on  the  second  of  October  last,  a  hearing  on  the 
establishment  of  such  a  line  was  given  to  all  parties  in  in- 
terest, after  publishing  notice  of  it  as  required  by  law.  No  one 
objected  to  this  line  then  proposed  by  the  Board  and  shown 
5 
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in  the  plan  appended  to  this  Report,  and  the  same  is  recom- 
mended for  adoption. 

On  the  eleventh  day  of  September  last,  Oakes  Ames  and 
819  others,  applied  to  the  Board  to  recommend  to  the  legisla- 
ture such  a  modification  of  the  harbor-line  on  the  Cambridge 
side  of  the  Charles  River  Basin,  as  would  carry  it  several 
hundred  feet  further  from  the  shore. 

Accompanying  this  application  was  a  large  plan  showing  an 
occupation  for  buildings  of  the  whole  basin,  except  a  water- 
space  through  it,  1,200  feet  wide,  and  the  reservation  of  a 
broad  drive-way  and  park  on  the  margins  of  this  water-space  on 
both  the  Boston  and  Cambridge  sides.  The  Board  published 
the  legal  notice  of  a  hearing  to  be  given  on  the  sixteenth  clay 
of  October  last,  on  the  subject  of  the  revision  of  the  harbor- 
lines  on  Charles  River,  between  the  West  Boston  Bridge  and 
the  Brookline  Bridge.  At  the  hearing,  Hon.  Geo.  S.  Hillard 
and  F.  E.  Bryant,  Esq.,  appeared  for  the  petitioners  ;  Lewis 
Stackpole,  Esq.,  for  the  city  of  Boston;  James  B.  Thayer, 
Esq.,  for  the  Boston  and  Roxbury  Mill  Corporation;  Hon. 
Wm.  Aspinwall,  for  the  town  of  Brookline  ;  George  Putnam, 
Jr.,  Esq.,  for  owners  of  real  estate  on  Brimmer  Street;  and 
Francis  Bartlett,  Esq.,  for  owners  on  Beacon  Street.  The 
petitioners  urged  in  favor  of  the  plan,  that  it  would  add  a 
large  tract  of  land  on  the  Cambridge  shore,  suitable  for  ex- 
pensive dwelling-houses,  and  increase  by  millions  the  taxable 
wealth  of  the  community.  In  behalf  of  this  plan  the  Board 
was  asked  to  consent  to  the  surrender  of  a  much  larger  por- 
tion of  the  basin  than  could  be  occupied  under  existing  harbor- 
lines,  and  to  permit  this  without  even  the  assessment  for 
compensation  for  tide-water  displaced.  It  was  also  stated 
for  the  petitioners  that  this  water-area  and  these  flats  must 
have  their  character  now  determined,  and  that  they  would  be 
devoted  to  commercial  and  manufacturing  purposes  unless 
provision  was  at  once  made  for  a  different  disposition  of  them. 

It  was  objected  in  behalf  of  the  city  of  Boston,  and  others 
in  interest  on  the  Boston  side  of  the  river,  that  such  a  plan 
required  the  cooperation  of  many  parties  to  carry  it  out, 
especially  of  owners  on  the  Boston  side,  and  some  guarantee 
that  wh.cn  so  much  more  of  the  basin  had  been  surrendered 
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for  occupation  for  the  purpose  of  a  park  and  dwelling-houses, 
it  would  not  be  used  for  other  purposes. 

Apprehension  was  expressed  that  this  plan  contemplated 
the  building  of  another  line  of  houses  in  rear  of  those  on 
Beacon  Street;  but  such  a  purpose,  against  the  will  of  the 
owners  of  these  houses,  was  disclaimed  by  the  petitioners. 
The j  did,  however,  declare  emphatically  that  they  should 
devote  their  land  and  flats  on  the  Cambridge  shore  to  com- 
merce and  manufactures,  unless  the  harbor-line  was  carried 
farther  from  the  shore,  so  that  the  park  and  drive-way  should 
be  built  outside  the  existing  line,  and  that  they  would  estab- 
lish no  park  on  their  side  unless  one  w^as  established  on  the 
Boston  side.  It  was  not  denied  by  the  petitioners  that  they 
could  afford  to  make  the  improvement  contemplated  inside  the 
existing  harbor-line,  and  in  the  course  of  the  hearing  they 
proposed  to  give  all  the  flats  requisite,  to  anybody  that 
would  construct  the  park  on  the  outer  margin  of  the  territory 
inside  the  existing  line  of  occupation  on  the  Cambridge  shore. 
The  Board  was  also  desired  to  submit  the  scheme  to  the  cities 
of  Boston  and  Cambridge,  to  see  if  they  would  cooperate  in 
its  execution. 

As  bearing  upon  the  proposition  that  there  should  be  a  park 
or  broad  drive-way  in  the  rear  of  the  houses  on  Beacon  Street 
on  the  Boston  side,  a  communication  from  Hon.  Peleg  W. 
Chandler,  addressed  to  the  city  solicitor  of  Boston,  was  pre- 
sented to  the  Board  at  the  hearing,  and  is  appended  to  this 
Report. 

No  estimates  of  the  cost  of  the  improvement  or  of  the 
value  of  the  land  when  improved  were  submitted  to  the 
Board.  There  was  no  evidence  of  any  demand  for  this  land 
for  other  than  commercial  purposes,  and  but  little  information 
of  any  sort  was  furnished  by  the  petitioners. 

The  hearing  was  very  meagre,  no  case  beyond  the  map 
having  been  prepared,  and  none  made  out.  It  showed, 
however,  that  so  far  as  this  scheme  of  improvement  on  the 
Cambridge  side'  is  dependent  upon  a  considerable  exten- 
sion toward  Cambridge  of  the  line  of  occupation  on  the 
Boston  side,  it  must  fail,  as  there  was  no  disposition  what- 
ever manifested  on  the  Boston  side,  to  make  such  an  ex- 
tension.   The  original  plan  of  the  petitioners  undoubtedly 
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contemplated  such  an  approximation  of  the  Boston  and 
Cambridge  lines  of  occupation,  and  a  connection  of  them  by 
bridges  as  would  assimilate  the  use's  and  values  of  the  land  to 
be  made  on  each  side  of  the  river,  and  practically  incorporate 
a  considerable  part  of  the  Cambridge  territory  as  a  part  of 
Boston,  by  connecting  it  with  Boston  so  closely.  The  failure 
of  Boston  to  favor  the  approximation  of  the  two  sides  of  the 
basin,  makes  it  necessary  that  this  improvement  should  be 
maintained,  if  at  all,  for  the  enlargement  of  the  area  it 
secures  for  house  building  in  Cambridge  alone,  and  reduces 
largely  the  speculative  interest  in  the  scheme. 

Assuming  that  these  flats  on  the  Cambridge  shore  can  be 
profitably  occupied  by  their  owners  for  house-lots,  what  are 
the  objections  to  licensing  the  occupation  ?  The  great  objec- 
tion on  the  part  of  this  Board  is,  that  the  Charles  River  Basin 
is  one  of  the  tidal  reservoirs  whose  action  maintains  at  their 
present  depth  the  navigable  channels  of  Boston  Harbor. 
The  maintenance  of  this  basin  has  vital  relations  to  the 
preservation  of  Boston  Harbor  as  a  harbor  of  the  first  class, 
accessible  to  the  largest  ships.  The  future  not  only  of 
Boston,  but  of  Cambridge,  is  dependent  upon  the  preserva- 
tion of  this  harbor  in  at  least  as  good  a  condition  as  now. 
Let  its  main  channel  show  a  diminution  of  depth  by  one  foot, 
and  real  estate  in  Boston  and  the  whole  neighborhood  will  be 
depreciated. 

Still,  however,  it  is  true  that  the  reservoirs  of  the  harbor 
must  be  encroached  upon  in  the  very  process  of  developing 
the  water-front  on,  and  connected  with  the  harbor,  and  the 
Commonwealth  has  provided  in  the  law  requiring  compensa- 
tion to  be  made  when  the  tidal  reservoir  is  reduced,  for  the 
accumulation  of  a  fund  whose  income  will  defray  the  cost  of 
dredging  away  any  shoaling  that  may  result  from  a  reduced 
tidal  reservoir.  But  this  compensation  fund  is  accumulated, 
not  because  P>oston  Harbor  can  be  better  preserved  by  dredg- 
ing machines  than  by  maintaining  the  natural  scour  caused  by 
the  tidal  reservoirs,  whose  action  is  independent  of  human 
effort  and  human  supervision  and  costs  nothing  ;  it  is  accumu- 
lated to  remedy  the  injury  that  is  necessarily  done  in  adapting 
a  water-front  to  commercial  uses,  because  this  is  the  best  that 
can  be  done  to  preserve  the  harbor,  and  at  the  same  time 
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use  it.  Where  a  water-front  is  needed  on  Boston  Harbor, 
or  its  tributaries,  for  purposes  of  commerce,  there  exists  an 
exigency  for  encroachment  on  such  terms  as  will  provide 
the  only  possible  remedy  for  the  unavoidable  injury.  But 
for  an  encroachment  for  the  purpose  of  making  house-lots 
there  is  no  exigency  whatever.  There  is  no  such  dearth  of 
land  for  building  purposes  in  the  neighborhood  of  Boston, 
that  there  is  any  occasion  for  obtaining  it  by  filling  up  the 
harbor  or  destroying  its  reservoirs. 

-  The  Board  is  of  the  opinion,  therefore,  that  not  only  should 
no  filling  for  the  purposes  contemplated  by  the  petitioners  be 
allowed  beyond  the  present  harbor  line,  but  that  the  law 
establishing  the  existing  line  should  be  repealed  as  a  line  of 
continuous  solid  filling,  and  that  Prof.  Whiting's  line,  before 
referred  to,  and  shown  on  the  annexed  plan,  be  adopted  as  the 
line  of  continuous  solid  filling  with  material  taken  from  the 
basin.  This  line  is  based  on  the  only  principle  upon  which 
the  shore  can  be  improved  and  the  tidal  reservoir  maintained. 
The  existing  line  is  too  far  from  the  shore  for  the  purposes 
of  commerce  and  sacrifices  the  tidal  reservoir,  if  maintained 
as  the  line  of  solid  fillino;.  It  was  established  in  1847,  before 
the  United  States  Commissioners  on  Boston  Harbor  had  begun 
their  surveys  and  investigations,  completed  in  1866,  and  before 
the  exigency  that  existed  for  preserving  the  tidal  reservoirs  of 
the  harbor  was  known.  They  had  not  then  made  the  em- 
phatic declaration  that  startled  the  community  and  aroused  it 
to  the  necessity  of  staying  the  progress  of  uncompensated 
encroachment.  They  said,  "The  upper  harbor  of  Boston, 
because  of  the  local  value  of  its  main  channel,  and  because  of 
the  indirect  value  of  its  tidal  volume  to  adjacent  portions  of 
the  lower  harbor  channels,  cannot  in  our  opinion  afford  to  lose 
another  cubic  yard  of  tide-icater 

Their  conclusions  were  at  once  accepted  by  the  Common- 
wealth, and  the  policy  was  adopted  of  maintaining  against  all 
encroachment  not  demanded  by  commerce,  or  other  public 
interests,  the  tidal  reservoirs  of  Boston  Harbor  as  essential  to 
its  preservation  and  of  permitting  no  encroachments  whatever 
except  under  a  law  providing  for  compensation  for  the  tide- 
water displaced. 
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The  abolition  of  the  present  harbor-line  on  the  Cambridge 
shore,  and  the  adoption  of  the  proposed  line,  as  a  line  of  con- 
tinuous solid  filling  with  material  taken  from  the  basin,  are 
accordingly  desirable  measures.  They  are  in  the  line  of  the 
policy  of  the  State  and  the  recommendations  of  the  United 
States  Commissioners  and  the  United  States  Advisory  Council 
to  this  Board. 

The  existing  line  on  that  shore  has  been  an  invitation  to 
schemes  like  that  of  the  petitioners  for  destroying  the  basin 
of  Charles  River.  The  substitution  of  the  new  line,  based 
upon  a  sound  principle  of  conserving  the  resources  of  Boston 
Harbor  will  put  an  end  to  such  efforts,  and  bring  all  plans  for 
the  occupation  of  the  Cambridge  shore  for  dwellings  within 
limits  of  safety  to  public  interests. 

Should  this  water-front  be  hereafter  demanded  for  com- 
merce, a  limit  for  wharves  outside  the  proposed  line  can  be 
fixed  according  to  the  necessities  of  the  case. 

Mystic  Rivek. 

The  Boston  and  Maine  Railroad  Company  presented  to  the 
Board  a  very  important  project  for  occupying,  for  a  freight- 
yard  and  landing-place  for  coal  and  lumber,  tracts  of  flats 
lying  eastwardly  of  its  bridge  over  Mystic  River  and  on  both 
sides  of  the  channel.  It  was  at  first  supposed  that  the  Board 
would  have  jurisdiction  of  the  case  under  the  general  law  of 
1872  (chap.  236).  It  was  found,  however,  on  investigation, 
that  to  fill  the  flats  according  to  the  project  would  carry  the 
filling  across  one  or  more  of  the  lesser  channels  of  the  river, 
worthless  for  navigation,  but  limiting  the  title  of  the  company 
and  the  jurisdiction  of  the  Board,  which  extends  only  to  the 
line  of  riparian  proprietorship,  where  no  harbor  line  has  been 
established  on  the  shore.  The  occupation  desired  could  only 
be  authorized  by  the  legislature. 

In  order,  however,  that  this  occupation  might  be  on  lines 
that  would  harmonize  with  proper  lines  for  the  whole  river, 
the  Board  published  notice  that  it  would  hear  all  parties  in- 
terested in  the  revision  of  existing,  and  the  establishment  of 
new  harbor  linos  for  Mystic  River,  from  its  mouth  to  the 
Medford  turnpike,  on  the  12th  day  of  December  last,  and  a 
project  of  new  lines  was  then  submitted.    As  this  project 
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modified  existing  lines  that  had  been  adopted,  on  consultation 
with  two  of  the  present .  members  of  the  United  States  Ad- 
visory Council,  the  Board  was  unwilling  to  adopt  such  a 
modification  without  submitting  them  to  the  council  for  ap- 
proval. It  has  been  impossible  to  obtain  a  meeting  of  the 
council  in  season  for  this  Report. 

Accordingly,  the  Board  submits  a  project  only  for  harbor- 
lines  within  the  limits  of  the  proposed  occupation  by  the 
Boston  and  Maine  Railroad  Company  and  for  the  Charlestown 
shore  above  Chelsea  Bridge,  on  the  south  channel  of  Mystic 
River.  Mystic  River  being  one  of  the  tidal  reservoirs  of 
Boston  Harbor,  these  encroachments  in  the  interest  of  com- 
merce will  be  under  the  law  of  compensation  for  tide-water 
displaced.  The  Board  commends  this  project  of  the  Boston 
and  Maine  Railroad  Company  to  the  attention  of  the  legisla- 
ture, as  judicious  and  desirable.  It  gives  a  great  and  much 
needed  increase  to  the  terminal  facilities  of  the  road,  and  will 
relieve  all  parties  from  the  temptation  that  has  heretofore 
existed,  to  make  an  illegal  use  of  the  company's  bridge  over 
Charles  River,  for  the  reception  of  cargoes  of  coal  and  lumber 
unloaded  from  vessels  lying  at  the  bridge  across  the  current 
in  violation  of  law. 

Fort  Point  Channel. 

The  Board  also  submit  a  modification  of  the  harbor-line  on 
Fort  Point  Channel,  adopted  by  the  Board  after  a  hearing  on 
the  application  of  Win.  P.  Hunt  for  a  change  of  the  line  here, 
notice  of  the  hearing  having  been  published  according  to  law. 

The  Board  consider  the  line  proposed  a  better  one  for  the 
navigation  of  the  channel  than  the  existing  one,  and  it  allows 
the  petitioner  and  other  shore  owners  to  occupy  more  of 
their  own  flats  for  wharf  purposes  where  more  wharf  room  is 
needed.  The  Standard  Sugar  Refinery  objected  to  any 
change  in  the  line,  lest  it  should  affect  the  interests  of  the 
company  unfavorably.  The  territory  of  the  company  has 
been  so  occupied  that  access  to  it  by  vessels  cannot  be 
obtained  without  passing  over  the  flats  of  the  coterminous 
proprietor ;  so  that  if  the  harbor-line  in  front  of  this  proprie- 
tor's flats  were  carried  farther  from  the  shore,  and  his  flats 
occupied  to  the  line,  access  to  the  company's  land  would  be 


40        HARBOR  COMMISSIONERS'  REPORT.  [Jan. 


entirely  cut  off.  The  new  line  proposed  will  not  carry  the 
point  of  occupation  on  the  division  line  of  these  two  estates 
farther  from  the  shore  than  it  is  now. 

The  company  may  apprehend  that,  if  the  occupation  of  this 
additional  tract  is  permitted,  this  proprietor  will  be  less 
likely  to  yield  favorable  terms  of  accommodation,  or  be  more 
inclined  to  occupy  his  flats,  and  thereby  restrict  the  company 
to  a  more  limited  access  to  its  landing  than  it  now  enjoys. 
But  certainly  it  would  be  unjust  to  deprive  an  owner  of  flats 
of  the  power  of  occupying  them  on  a  line  advantageous  to 
navigation  on  account  of  this  apprehension,  which  arises  from 
the  fact  that  the  territory  of  the  company  is  occupied  so 
unreasonably  near  to  the  boundary  line  that  an  insufficient 
water-space  is  reserved  for  the  approach  of  vessels. 

The  Board  accordingly  recommend  the  line  shown  on  the 
plan  appended  to  this  Report  for  adoption  by  the  legislature. 

Draws  in  Charles  axd  Miller's  Rivers. 

An  excellent  new  draw  in  Warren  Bridge,  with  a  new 
passage-way  thirty-six  feet  wide,  has  been  constructed  by  the 
commissioners  on  the  Charles  River  and  Warren  Bridges 
during  the  past  year.  It  is  operated  by  steam-power,  with 
great  facility  and  dispatch,  and  is  unquestionably  one  of  the 
best  draws  in  the  neighborhood  of  Boston. 

Plans  for  new  draws  and  passage-ways  thirty-six  feet  wide 
in  the  passenger  bridges  of  the  Eastern  and  Boston  and 
Lowell  Railroads  over  Charles  River,  and  in  the  Eastern  and 
and  Boston  and  Maine  Railroads  over  Miller's  River  have 
been  approved  by  the  Board.  The  time  from  February  1st 
to  March  15th  of  the  current  year  has  been  fixed  for  such 
work  in  constructing  these  draws  as  will  interfere  with  navi- 
gation and  notice  of  the  fact  published  in  the  newspapers. 
These  companies  have  assured  the  Board  that  during  this 
time  the  draws  shall  be  built. 

The  commissioners  on  Charles  River  and  Crai^ie  Bridges 
are  about  to  submit  plans  for  a  new  draw  in  Craigie  Bridge, 
and  of  other  projected  improvements  to  be  executed  this  year. 
When,  besides  these,  a  new  draw  in  Prison-Point  Bridge  has 
been  built  by  Cambridge  and  Charlestown,  one  in  the  freight- 
bridge  of  the  Boston  and  Lowell  Railroad,  and  another  in  the 
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West  Boston  Bridge,  the  reformation  in  the  draws  and 
passage-ways  for  vessels  on  Charles  and  Miller's  Rivers, 
urged  by  the  Board  upon  the  legislature  of  1869,  although 
somewhat  curtailed  in  its  proportions  by  subsequent  legisla- 
tion, will  have  been  accomplished. 

The  Miller's  River  Nuisance. 

The  Board  in  joint  action  with  the  state  board  of  health 
devoted  a  good  deal  of  its  time  to  the  discussion  and  prepara- 
tion of  a  plan  for  abating  the  nuisance  in  Miller's  River.  The 
best  course  to  be  adopted  in  dealing  with  this  subject  was 
made  very  clear  to  the  joint  commission  by  the  thorough  in- 
vestigation of  the  nuisance,  its  causes  and  remedy,  made  by 
Mr.  Phinehas  Ball,  C.  E.,  of  Worcester,  in  the  service  of  the 
commission,  and  his  elaborate  report  upon  the  same. 

The  commission  reported  under  the  statute  (chap.  353, 
Statutes  1872)  to  the  mayors  and  aldermen  of  the  cities  of 
Cambridge  and  Somerville  the  following  plan  : — 

"  First.  That  the  city  of  Cambridge  complete  its  sj'stem  of  sewer- 
age, so  that  such  portion  of  its  territory  as  is  now  drained  into 
Miller's  River  be  drained  into  sewers  already  made  or  projected, 
having  their  outlets  into  Charles  River. 

"  Second.  That  the  city  of  Somerville  construct  a  main  sewer, 
from  Milk  Street  through  Prospect,  Washington  and  Cambridge 
streets,  into  Tufts'  Dock  in  Charlestown,  on  Mystic  River,  and  con- 
nect with  this  main  sewer,  lateral  sewers,  in  such  a  manner  that 
whatever  now  drains  into  the  Miller's  River  basins  will  drain  by 
this  main  sewer  into  the  M}Tstic  River,  and  that  the  city  of  Somer- 
ville obtain  the  requisite  legislation  to  cany  this  main  sewer 
through  the  territory  of  the  city  of  Charlestown. 

"  Third.  That  the  cities  of  Cambridge  and  Somerville  fill  up  with 
clean  gravel,  to  the  grade  authorized  by  law,  all  the  channel,  flats 
and  basins  of  Miller's  River,  lying  east  of  Prospect  Street  in 
Somerville,  and  south-west  of  the  Boston  and  Lowell  Railroad ; 
reserving  at  first  from  such  filling,  through  the  middle  of  said 
channel  and  basins  to  the  outlet  under  the  Boston  and  Lowell  Rail- 
road, a  space  not  less  than  fifty  feet  in  width,  where  such  a  width  is 
possible,  until  the  drainage  of  the  territory  of  Cambridge  and 
Somerville,  now  leading  into  these  basins,  has  been  diverted  from 
them  into  Charles  and  Mystic  Rivers,  as  herein  before  provided,  and 
then  in  the  months  from  November  to  April  inclusive,  finally  remov- 
6 
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ing  from  this  reserved  space  the  mud  which  has  there  accumulated  in 
the  process  of  filling  the  adjoining  areas. 

"  Fourth.  It  will  then  remain  to  enforce  those  sanitary  principles 
which  the  Commonwealth  has  already  adopted  with  reference  to  in- 
dustries of  the  class  peculiar  to  this  neighborhood." 

The  commission  adopted  no  temporary  measures  in  regard 
to  this  nuisance,  because  it  was  conceded  by  the  representa- 
tives of  both  cities,  and  of  all  other  parties  appearing  before 
the  commission,  that  none  could  be  devised  that  would  give 
any  substantial  relief,  and  such  was  the  unanimous  opinion  of 
the  commission. 

The  expenses  of  the  surveys  and  estimates  made  by  the 
commission  have  been  duly  paid  by  the  two  cities,  as  required 
by  the  statute. 

Informations  . 

The  decision  in  the  information  at  the  relation  of  this  Board 
against  Benj,  F.  Woods  for  erecting  and  maintaining  a  dam 
across  Mystic  River  without  legislative  authority,  had  been 
made  when  the  last  report  of  the  Board  was  presented,  but 
the  opinion  of  the  court  in  the  case  given  by  Chief  J ustice 
Chapman  had  not  been  tiled. 

As  a  construction  is  given  in  this  opinion  to  some  provi- 
sions of  the  statute  establishing  the  Board,  and  affecting  the 
construction  of  works  in  tide-water,  it  is  included  in  this 
report. 

Opinion  of  Chief  Justice  Chapman  in  Attorney-General  vs.  B.  F.  Woods. 

The  information  is  filed  at  the  relation  of  the  Harbor  Commission- 
ers of  the  Commonwealth  to  restrain  the  rebuilding  of  a  dam  across 
Mystic  River,  a  small  stream  flowing  into  Boston  Harbor.  It  has 
been  used  from  time  immemorial  for  pleasure-boating  between  the 
harbor  and  Mystic  Pond,  which  is  situated  a  short  distance  above 
the  dam.  Since  1851  pleasure-boats  have  passed  the  dam  daily 
during  the  summer,  and  their  passage  has  been  seriously  obstructed 
b}'  the  dam.  It  is  denied  b}'  the  defendant  that  the  river,  at  this 
point,  is  within  tide-water  ;  because  it  is  said  that  although  the  rise 
and  fall  at  this  point  is  two  feet,  j-et  it  is  occasioned  hy  the  meeting 
of  the  salt-water  of  the  tide  with  the  fresh-water  that  comes  down 
the  stream.  But  the  law  on  this  point  is  well  settled.  It  is  the  rise 
and  fall  of  the  tide,  and  not  the  proportions  of  salt  water  and  fresh, 
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that  determine  whether  a  particular  portion  of  a  stream  is  within 
tide-water.  This  was  settled  in  Rex  vs.  Smith,  2  Doug.  441,  in 
application  to  the  Thames  at  London ;  in  Peyroux  vs.  Howard,  7 
Pet.  339,  in  respect  to  the  Mississippi  at  New  Orleans  :  in  Lapish 

vs.  Bangor  Bank,  in  respect  to  the  Penobscot  at  .    The  same 

doctrine  must  apply  to  small  streams  as  to  large  ones.  We  have  no 
doubt  that  defendant's  dam  is  within  tide-water. 

It  is  also  denied  that  the  stream  is  navigable,  although  it  is  about 
two  feet  deep  at  low  water :  because  it  is  not  proved  to  be  used  for 
the  purposes  of  navigation  except  with  pleasure-boats.  The  case  of 
Rowe  vs.  Granite  Bridge  Company,  21  Pick.,  §  4,  is  cited  to  sustain 
this  position.  Chief  Justice  Shaw  there  says :  "  It  is  not  every 
small  creek  in  which  a  fishing-skiff  or  gunning  canoe  can  be  made  to 
float  at  high  water  which  is  deemed  navigable.  But  it  must  be  nav- 
igable to  some  purpose  useful  to  trade  or  agriculture."  The  same 
thing  in  substance  is  stated  in  Charlestown  vs.  County  Commission- 
ers, 3  Met.  202  ;  Murdoch  vs.  Stickney,  8  Cush.  115.  But  this  lan- 
guage is  applied  to  the  capacit}"  of  the  stream,  and  is  not  intended 
to  be  a  strict  enumeration  of  the  uses  to  which  it  must  be  actually 
applied  in  order  to  give  it  this  character.  Navigable  streams  are 
highways  ;  and  a  traveller  for  pleasure  is  as  fully  entitled  to  protec- 
tion in  using  a  public  way,  whether  by  land  ■  or  water,  as  a  traveller 
for  business.  Certainty  fishing  and  fowling  are  as  realty  regarded 
on  navigable  waters  as  trade  and  agriculture,  though  not  mentioned 
in  the  cases  cited  above  ;  and  in  West  Roxbury  vs.  Stoddard,  7 
Allen,  171,  it  is  said  that  the  use  of  great  ponds  which  are  public 
property  m&y  as  well  be  for  bathing,  boating,  skating,  fishing  and 
fowling  as  for  business,  and  is  entitled  to  equal  consideration.  If 
water  is  navigable  for  pleasure-boating,  it  must  be  regarded  as  nav- 
igable water,  though  no  craft  has  ever  been  upon  it  for  the  purpose 
of  trade  or  agriculture.  The  purpose  of  navigation  is  not  the  subject 
of  inquiiy,  but  the  fact  of  the  capacity  of  the  water  for  use  in  navi- 
gation. The  use  that  is  actually  made  of  Mystic  River  proves  that 
it  is  navigable. 

The  dam  is  within  the  public  domain  ;  for  at  the  point  where 
the  tide,  from  natural  causes,  ebbs  the  lowest,  is  the  boundary 
of  the  flats  bej'ond  which  private  titles  do  not  reach.  Spar- 
hawk  vs.  Ballard,  1  Met.  107.  Bej'ond  that  point  the  legislature 
has  control  for  the  common  benefit  of  the  public,  and  structures 
that  interfere  with  the  common  right  of  navigation  are  a  nuisance  at 
common  law.  The  legislature  has  a  right  to  make  reasonable 
restraints  for  the  protection  of  the  public,  and  enforce  them  by  rea- 
sonable penalties.    Commonwealth  vs.  Alger,  7  Cush.  92. 

By  stat.  1866,  c.  149,  the  legislature  has  made  provision  for  these 
public  interests.    It  creates  a  Board  of  Harbor  Commissioners,  and 
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confers  on  them  the  general  care  and  supervision  of  all  our  harbors 
and  tide-waters,  and  the  flats  and  lands  flowed  b}r  such  tide-water, 
except  the  Back  Bay  lands,  respecting  which  other  provisions  are 
made.  It  designates  particularly  some  of  the  duties  of  the  Commis- 
sioners. B}T  section  5,  all  erections  and  works  made  without  author- 
ity from  the  legislature,  or  in  airy  manner  not  sanctioned  by  the 
Commissioners,  when  their  direction  is  required,  as  provided  in  the 
statute,  within  tide-waters  flowing  into  or  through  any  harbor,  shall 
be  considered  a  public  nuisance,  and  liable  to  indictment  as  such. 
The  prohibition  extends  to  ordinary  high-water  mark.  Common- 
wealth  vs.  Moxbury,  9  Gray,  451  ;  Commonwealth  vs.  Charlestoivn,  1 
Pick.  180.  The  defendant's  claim  is  within  this  clause,  there  being 
no  authority  for  its  erection  derived  either  from  the  legislature  or  the 
Commissioners.  This  section  further  provides  that  the  Commission- 
ers shall  have  power  to  order  suits  on  behalf  of  the  Commonwealth 
to  prevent  or  stop,  b}~  injunction  or  otherwise,  an}'  such  erection  or 
other  nuisance  in  the  tide-w7aters  which  flow  into  or  through  any 
harbor  in  the  Commonwealth.  The  attorney-general  and  district 
attornevs  are  directed  to  commence  and  conduct  such  suits. 

It  is  contended  that  there  is  no  remedy  in  equity  exists,  if  there 
is  a  full  and  adequate  and  complete  remedy  at  law,  and  that  an 
injunction  should  not  issue  unless  it  appears  that  irreparable  injury 
is  to  be  prevented.  Authorities  which  are  applicable  to  ordinar}' 
suits  in  equity  are  cited  to  sustain  these  positions.  But  the  statute 
gives  special  remedies,  and  designates  the  cases  to  which  they  shall 
be  applied.    The  remedy  by  injunction  is  cumulative. 

The  purpose  of  the  statute  is  not  only  to  punish  all  encroachments 
upon  this  portion  of  the  public  domain,  but  to  furnish  means  for 
their  prevention  or  removal.  It  cannot  be  doubted  that  the  legisla- 
ture has  power  to  do  this,  and  to  prohibit  all  invasions  of  the  rights 
of  the  public,  without  regard  to  the  amount  of  damages  occasioned 
by  them.  But  in  the  present  case  the  report  finds  that  the  obstruc- 
tion to  the  navigation  of  the  river  by  the  plaintiff's  dam  is  such  as  to 
create  a  nuisance  of  a  serious  character. 

Injunction  to  issue. 

The  dam,  so  far  as  it  obstructs  navigation,  has  been 
removed.  A  final  decree,  however,  in  the  case  determining 
the  extent  to  which  the  obstructions  of  the  river  are  to  be 
removed,  has  not  been  entered. 

The  Board,  on  the  ninth  day  of  October  last,  requested  the 
attorney-general  to  bring  an  information  against  the  Boston 
and  Lowell  Railroad  Corporation  to  restrain  it  from  filling 
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flats  and  driving  piles  on  Miller's  River,  in  violation  of  section 
5,  chapter  149  of  the  Acts  of  the  year  1866.  The  corporation 
claims  that,  as  it  had  begun  this  work  prior  to  the  year  1866, 
it  is  excepted  from  the  operation  of  the  statute.  This  claim 
seems  to  the  Board  manifestly  wrong,  as  the  statute  only 
excepts  legislative  grants  and  licenses  given  prior  to  1866, 
under  which,  at  the  time  when  the  statute  of  1866  was  passed, 
the  work  authorized  had  been  begun.  But  the  work  done  by 
this  corporation  is  authorized  by  no  legislative  Act  whatever. 
Such  a  claim,  if  admitted,  would  take  the  whole  shore  from 
high  to  low-water  mark,  or  the  hundred-rod  line,  if  it  had 
been  occupied  to  any  extent  prior  to  1866,  out  from  the  oper- 
ation of  the  statute,  and  greatly  impair  the  value  of  the  law. 

It  is  expected  that  the  case  will  be  heard  before  the  full 
bench  of  the  supreme  judicial  court  during  the  coming  spring. 

The  Board,  on  the  eighteenth  day  of  December  last,  caused 
an  information  to  be  filed  against  Wm,  T.  Hart,  Charles  P. 
Clark  and  G.  T.  Olyphant,  trustees  of  the  Berdell  bondholders 
under  a  mortgage  of  the  Boston,  Hartford  and  Erie  Railroad 
Company,  to  restrain  them  from  filling  solid,  in  violation  of 
law,  about  650  feet  of  the  pile  bridge  of  the  railroad  across 
South  Bay,  which  served  as  a  sluice-way  for  the  passage  of 
the  water  to  and  from  the  two  portions  of  the  bay  into  which 
the  railroad  divides  it,  and  which  is  outside  existing  harbor 
lines. 

Section  5,  chapter  310  of  the  Acts  of  the  year  1864,  is  as  fol- 
lows :  w  So  much  of  the  railroad  of  the  Boston,  Hartford  and 
Erie  Railroad  Company  as  is  located  upon  the  South  Boston 
flats,  inside  of  the  commissioners'  lines  of  solid  filling,  shall  be 
constructed  upon  solid  filling  or  upon  piles,  as  shall  be  deter- 
mined by  the  governor  and  council." 

Under  this  Act  the  governor  and  council  authorized  the  road 
across  South  Bay  to  be  built  solid,  with  a  sluice-way  through 
it  not  less  than  400  feet  wide.  The  road  was  built,  reserving 
about  286  feet  of  pile-bridge  at  the  lower  end,  and  about  6">!> 
feet  at  the  upper  end  of  the  bay  for  such  sluice-way,  and  this 
structure  of  the  road  continued  to  the  month  of  December 
last.  In  1871  the  legislature  passed  an  Act  entitled  "An  Art 
for  the  improvement  of  navigation  in  South  Bay  and  the  mod- 
ification of  its  harbor  lines,*'  the  design  of  which  was  to  secure 
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the  deepening  of  Sonth  Bay  west  of  the  railroad  by  prohibit- 
ing any  filling  east  of  the  railroad  or  elsewhere,  except  with 
material  taken  from  that  part  of  the  bay  which  is  to  be  deep- 
ened and  reserved  as  a  permanent  basin  for  shipping. 

This  basin  affords  one  of  the  most  valuable  and  rapidly 
developing  water-fronts  of  Boston.  Within  the  past  year  the 
number  of  passages  made  by  vessels  through  the  Dover  Street 
Bridge,  at  the  entrance  of  South  Bay,  has  increased  from 
6,564  to  8,050,  showing  an  increase  of  passages  through  the 
draw  of  1,486. 

For  the  purpose  of  securing  the  improvement  of  this  bay  in 
the  same  manner  that  the  Commonwealth  proposes  to  improve 
Boston  Harbor,  by  excavating  shoals  and  using  the  material 
to  fill  up  its  flats,  the  legislature  passed  this  Act  of  1871,  con- 
taining the  following  provision  : — 

"No  person  shall  drive  airy  piles,  build  a  wharf,  wall,  pier 
or  other  structure,  or  do  any  filling  in  tide- water  on  such  land 
and  flats  (i.  e.  in  the  tide-waters  of  South  Ba}^),  except  in 
accordance  with  the  terms  of  such  license  (i.  e.  of  the  Harbor 
Commissioners,  approved  by  the  governor  and  council),  and 
subject  to  the  provisions  of  section  four  of  chapter  149  of  the 
Acts  of  the  year  1866,  and  of  chapter  432  of  the  Acts  of  the 
year  1869,"  the  statute  of  1866,  authorizing  the  Board  and 
the  governor  and  council  to  require  all  filling  to  be  done  with 
material  taken  from  the  bay.  The  statute  of  1871  contained 
also  the  provision  that  "  nothing  contained  in  this  Act  shall  be 
construed  to  affect  or  take  away  any  private  rights  which  can- 
not lawfully  be  affected  or  taken  away  without  compensation 
therefor." 

In  December  last  the  trustees  under  the  Berdell  mortgage 
proceeded  to  fill  up  with  solid  material  the  whole  of  the  650  feet 
of  pile-bridge  at  the  upper  end  of  the  bay,  leaving  but  286 
feet  of  sluice-way  at  the  lower  end,  and  so  encroaching  to  the 
extent  of  114  feet  on  the  reservation  of  400  feet  for  sluice-way 
prescribed  by  the  governor  and  council  in  1864,  and  to  the 
extent  of  650  feet  upon  the  prohibition  of  the  Act  of  1871. 

The  trustees  say,  that  the  statute  of  1871  being  general  in 
its  terms  cannot  be  held  to  revoke  a  specific  license  given  by 
the  governor  and  council.  But  the  statute  of  1871  is  uni- 
versal in  its  application,  and  expressly  prohibits  all  parties 
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from  doing  what  has  been  done,  and,  furthermore,  not  even 
the  terms  of  the  license  of  the  governor  and  council  have  been 
kept,  as  only  two  hundred  and  eighty-six  feet  of  sluice-way 
have  been  left,  where  this  license  required  four  hundred  feet. 
It  is  also  said  that  the  statute  of  1871  does  not  apply,  because 
the  filling  has  been  done  where  some  thirty  or  forty  years 
ago  there  was  an  upland  marsh,  which  wras  then  excavated  to 
obtain  material  for  filling  South  Cove,  and  has  ever  since 
formed  the  bottom  of  South  Bay,  and  the  legislature,  it  is  said, 
has  no  right,  without  paying  the  owners  for  their  property, 
to  prevent  this  territory  from  being  reconverted  into  solid 
land. 

The  statute  of  1864,  however,  prohibited  occupation  in 
South  Bay  with  solid  filling  by  the  Boston,  Hartford  and 
Erie  Railroad  Company,  except  so  far  as  authorized  by  the 
governor  and  council,  and  contained  a  provision  similar  to 
that  of  1871,  that  this  prohibition  should  not  affect  or  take 
away  private  rights  without  compensation. 

The  Boston,  Hartford,  and  Erie  Railroad  Company,  so 
long  as  it  was  in  possession  of  the  road,  acquiesced  in  the 
right  claimed  by  the  legislature  to  prohibit  the  reoccupation 
of  these  excavated  marshes  without  paying  for  so  doing,  and 
recognized  the  license  of  the  governor  and  council  given 
under  the  statute  of  1864  as  the  basis  of  its  authority  to  make 
any  solid  filling  whatever  in  South  Bay.  The  trustees  deny 
the  right  of  the  legislature  to  keep  this  territory  flowed  by 
tide-water,  or  to  prescribe  the  conditions  on  which  a  portion 
of  it  may  be  filled  without  compensation  to  the  owners,  and 
this  is  the  main  issue  to  be  determined. 

It  is  very  important  that  the  jurisdiction  of  the  legislature 
over  these  waters  be  maintained, — they  are  of  so  much  value 
to  commerce.  The  Board  does  not  believe  that,  when  parties 
have  voluntarily  and  permanently  brought  their  land  within 
the  ebb  and  flow  of  the  tide-waters  of  one  of  the  great  ports 
of  the  country,  that  the  tide-waters  flowing  these  lands  are 
exempt  from  the  jurisdiction  the  legislature  has  over  all  tide- 
waters to  regulate  and  control  their  diversion  or  displacement. 
Such  territory  stands  in  the  same  position  as  flats  between 
high-water  mark  and  the  riparian  line  of  title.  Flats  are 
private  property.    Nevertheless  the  legislature  has  the  un- 
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doubted  right  to  prohibit,  in  the  interest  of  the  public,  their 
occupation,  and  to  keep  them  flowed  by  the  tide  without 
making  compensation  to  their  owners.  (Commonwealth  vs. 
Alger,  7  Cush.  53. 

Bostox  and  Lowell  Railroad  Corporation. 

The  legislature  of  1872,  by  chapter  359,  authorized  the 
Boston  and  Lowell  Railroad  Corporation  to  occupy  the  tri- 
angular space  between  the  old  and  new  locations  of  the  pas- 
senger bridges  of  the  corporation  and  the  line  of  solid  filling 
from  the  Boston  shore  of  Charles  River  in  such  manner  as 
this  Board  should  approve,  the  corporation  paying  the  Com- 
monwealth such  compensation  as  the  governor  and  council 
should  determine  to  be  just  and  equitable.  This  triangle  was 
appropriated  by  the  corporation  under  circumstances  stated 
by  the  Board  in  its  last  report.  The  governor  and  council 
have  appraised  it  at  fifty  cents  per  square  foot,  leaving  the 
measurement  to  be  made  by  the  Board.  The  Board  finds  the 
area  to  be  12,050  square  feet,  and  has  accordingly  executed  a 
license  to  the  corporation  to  occupy  this  triangle  with  a 
bridge-structure  as  already  built  upon  paying  into  treasury  of 
the  Commonwealth  $6,025. 

Compensation  foe  Displaced  Tide -water. 
The  Board  has  made  during  the  past  year,  under  chapter 


149,  section  4,  Acts  1866,  the  following  assessments  for  tide- 

water displaced  in  the  localities  named  : — 

Joseph  F.  Paul,  South  Bay, 

.  $189 

81 

John  W.  Letherbee,  South  Bay,  . 

80 

12 

Nathaniel  Winsor,  Fort  Point  Channel, 

53 

17 

Albert  R.  YVhittier,  South  Bay,  . 

66 

15 

Albert  R.  and  Seth  Whittier,  South  Bay, 

.  177 

60 

Fitchburg  Railroad  Company,  Charles  River, 

.  119 

43 

Boston  Gas  Light  Company,  Boston  Harbor, 

.  1,899 

21 

Malachi  Clark,  Fort  Point  Channel, 

75 

00 

Martin  Brimmer,  T  Wharf,  . 

12 

00 

Edgartown  Harbor. 
In  reference  to  the  memorial  of  the  Board  in  behalf  of 
Edgartown  Harbor,  Congress  appropriated  last  year  twenty 
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thousand  dollars  for  reopening  the  outlet  of  Cotamy  Bay 
through  Cotamy  Beach.  The  work  comes  within  the  district 
assigned  to  Gen.  George  K.  Warren,  of  the  United  States 
Engineers,  and  will  probably  be  done  during  the  present 
year. 

Meadows  and  Flats  of  East-Harbor  Creek. 

By  chapter  20  of  the  Resolves  of  1872  this  Board  was 
authorized  and  directed  to  consider  and  determine  whether 
the  meadows  and  flats  in  Provincetown  and  Truro,  formerly 
drained  by  East-Harbor  Creek,  can  now  be  drained  either  by 
an  outlet  through  the  dike  built  across  said  creek  by  the 
Commonwealth  or  by  any  other  means  without  injury  to  Cape 
Cod  Harbor,  and,  if  this  question  were  decided  in  the  affirma- 
tive, then  the  Board  was  to  construct  the  requisite  work  to 
secure  such  drainage.  The  Board  was  also  authorized  to 
compromise  and  settle  all  claims  against  the  Commonwealth 
for  damage  done  to  these  meadows  by  the  construction  of 
this  dike.  The  dike  having  been  built  under  the  direction  of 
Mr.  James  B.  Francis,  of  Lowell,  one  of  the  most  eminent 
engineers  in  the  country,  the  Board  was  unwilling  to  under- 
take the  construction  of  any  work  having  such  close  relations 
to  the  work  done  by  him  without  consulting  him.  It 
accordingly  submitted  to  him  a  series  of  inquiries,  the  answers 
to  which,  it  is  believed,  will  show  what  is  best  to  be  done. 

On  the  6th  of  August  last,  the  Board,  in  company  with  Mr. 
Francis,  went  to  Provincetown,  and  in  accordance  with  a  pre- 
viously published  notice,  gave  a  hearing  to  all  parties  in  in- 
terest. In  the  published  notice  all  persons  who  had  claims 
for  damages  caused  by  the  dike  were  requested  there  to  pre- 
sent them.  But  one  claim  was  presented ;  the  other  parties 
stating  that  they  were  not  prepared.  On  the  following  day 
the  Board  visited  the  dike  and  meadows  in  company  with  the 
parties  in  interest,  and  arranged  with  them  that  they  should 
make  up  their  claims  and  present  them  in  writing  to  the 
Board  in  Boston.  Subsequently  they  requested  the  Board  to 
allow  them  until  next  year  to  determine  what  claims  they 
would  present,  giving  as  a  reason,  that  the  full  effects  of  the 
dike  had  not  yet  manifested  themselves.  At  the  desire, 
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therefore,  of  all  parties  in  interest,  action  has  been  postponed 
to  another  year. 

Manchester. 

The  Board  was  called  upon  by  the  county  commissioners  of 
Essex  County,  to  determine,  under  chapter  203  of  the  Acts  of 
1856,  whether  in  laying  out  a  new  highway  in  Manchester,  a 
draw  would  be  required  in  the  bridge  in  this  way  across  the 
creek  ad  joining  the  Eastern  Railroad. 

The  Board  visited  the  locality  and  heard  the  parties  claim- 
ing that  the  bridge  should  be  built  with  a  draw.  These  par- 
ties were  the  owners  of  what  could  hardly  be  called  a  wharf, 
at  the  head  of  the  creek, — a  short  section  of  wall  filled  in  be- 
hind, which  served  as  a  landing  and  mooring  place  for  a  few 
small  boats.  It  might  have  cost  originally  two  hundred 
dollars. 

The  Board  believed  that  all  rights  woidd  be  saved  by  con- 
structing the  bridge  at  a  <rradc  which  would  allow  boats  with- 
out  masts  to  pass  under  it  at  high-water,  and  so  notified  the 
county  commissioners. 

Chatham  and  Monomoy. 

There  have  been,  in  the  history  of  our  coast,  few  instances 
of  changes  on  so  grand  a  scale  as  those  now  in  progress  at 
the  elbow  of  Cape  Cod.  The  Nausett  Beach,  which  is  a  strip 
of  outlying  sands  parallel  to  the  main  shore,  has  been  for 
some  years  wasting  away,  and  seems  finally  to  be  breaking 
up  in  front  of  the  town  of  Chatham. 

AVhilc  this  beach  remained  intact  it  defended  the  main-land 
from  the  attacks  of  the  sea,  but  during  the  past  fourteen 
months  the  waves  have  several  times  rolled  in  furiously  upon 
the  town  front,  sweeping  away  many  acres  of  upland. 

After  the  storm  of  November,  1871,  which  inaugurated  to 
some  extent  a  new  order  of  things,  Prof.  Benjamin  Peirce, 
superintendent  of  the  coast  survey,  Rear-Admiral  Charles  H. 
Davis  and  Prof.  Henry  Mitchell, — a  majority  of  our  advisory 
council, — accompanied  by  Prof.  H.  L.  Whiting,  visited  the 
scene  and  instituted  inquiries  into  all  the  circumstances  of  the 
case.  Prof.  Peirce,  becoming  satisfied  that  the  changes  were 
important,  and  had,  perhaps,  some  connection  with  the  move- 
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ments  of  the  beaches  and  shoals  at  the  entrance  to  Nantucket 
Sound,  where  some  of  the  channels  have  recently  undergone 
great  changes,  ordered  systematic  surveys  to  be  made. 
These  surveys  have  been  undertaken,  and  a  copy  of  Prof. 
Mitchell's  report  upon  the  results  thus  far  obtained,  has  been 
furnished  to  this  Board  and  appears  in  the  Appendix.  This 
report  goes  critically  into  the  physical  history  of  the  neigh- 
borhood, from  the  visit  of  Poitrincourt  in  1G06,  down  to 
the  close  of  last  year.  It  shows  that  the  littoral  cordon  of 
sand  which  acts  as  a  bulwark  to  this  part  of  Cape  Cod  has, 
at  least  once  before,  broken  up  in  this  neighborhood,  but  that 
the  main-land  suffered  very  little  from  the  attacks  of  the  sea 
between  1G06  and  1847.  The  Minot's  £ale  of  1851,  made 
the  first  important  inroad,  and  at  that  time  Ram  Island  and 
other  pasture-lands  fell  a  prey  to  the  sea.  The  gale  of  No- 
vember, 1871,  and  subsequent  storms  have  torn  the  borders 
of  the  uplands  for  a  considerable  distance.  Near  the  light- 
house the  brow  of  the  bluff  has  fallen  back  a  hundred  feet 
within  a  few  months.  The  report  furnishes  a  table  of  areas 
,of  the  beach  iu  front  of  Chatham  from  surveys  of  1847, 
18G8  and  1872,  from  which  it  appears  that  between  the  first 
two  dates  a  loss  of  sixty-three  per  cent,  took  place;  and 
nearly  one-half  of  the  remainder  of  tl^e  section  disappeared 
between  the  last  two  dates. 

While  these  changes  have  been  ^oinsr  on  about  Chatham, 
the  peninsula  or  island  of  Monomoy  has  been  extending  itself 
southward  into  Nantucket  Sound,  adding  about  a  half-mile  of 
dry  land  to  the  point  within  fifteen  years. 

The  decline  and  final  ruin  of  the  valuable  little  harbor  of 
refuge  known  as  the  Powder  Hole,  is  commented  upon  in  this 
report,  and  its  history  carried  back  to  1802,  when  it  was  ac- 
cessible with  three  to  four  fathoms  of  water,  and  furnished 
good  shelter.  As  late  as  1854,  three  fathoms,  at  low  tide, 
could  be  carried  in,  and  the  port  was  still  of  great  value  as  a 
shelter  for  coasters  and  a  rendezvous  for  fishermen.  Prof. 
Mitchell  predicts  that  a  new  biaht  and  a  grand  anchorage- 
ground  will  be  one  of  the  ultimate  effects  of  the  natural 
movements  now  in  progress.  There  is,  perhaps,  no  point 
upon  our  coast  where  a  harbor  of  refuge  would  be  a  greater 
mercy. 
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The  results  of  the  hydrographic  survey  of  the  shoals  and 
channels  off  Mononioy  are  not  yet  in  such  shape  that  safe 
conclusions  as  to  the  amount  of  change  can  be  stated.  This 
work  will  be  continued  another  season. 

Nantucket  Harbor  and  the  Haulover. 

In  our  report  of  last  year  we  referred  to  the  project  for 
opening  a  passage-way  from  the  Xautucket  Harbor  to  the  sea 
through  the  beach  known  as  the  Haulover.  All  the  informa- 
tion possessed  by  the  Coast  Survey  had  been  placed  before  us, 
but  most  of  this  being  quite  old,  Professor  Peirce,  the  Super- 
intendent of  the  Coast  Survey,  ordered  resurveys  to  be  made 
in  order  that  the  data  upon  which  the  citizens  of  Xautucket 
should  base  their  claim  upon  the  attention  of  Congress  might 
be  as  full  and  recent  as  possible.  A  hydrographic  survey  of 
the  upper  harbor  was  made  by  S.  D.  Granger,  of  the  Coast 
Survey,  who  was  directed  to  act  under  advice  from  Prof. 
Mitchell.  The  whole  of  this  survey  is  not  yet  plotted.  A 
typographical  resurvey  was  made  by  Prof.  Whiting,  of  the 
site  of  the  proposed  engineering  operations,  which  had  in 
view,  not  onlv  the  collection  of  data  which  should  be  useful 
in  the  planning  of  the  work,  but  in  the  settlement  of  a  physi- 
cal question  that  had.  arisen  concerning  the  nature  of  this 
beach.  Intelligent  citizens  of  Xautucket  had  held  the  opinion 
that  the  Haulover  Beach  was  a  remnant  of  the  drift  formation 
and  not  a  creation  of  the  sea,  and  it  had  been  argued  that  if 
a  resurvev  should  show  no  falling  back  of  this  beach,  it  miffht 
be  claimed  that  this  barrier  had  not  been  thrown  up  by  the 
sea,  but  had  resisted  bv  its  soliditv  the  action  of  the  waves, 
and  that  if  opened  artificially,  it  would  be  kept  open  by  the 
tides. 

Prof.  Whiting  made  a  careful  comparison  of  the  condition 
of  this  beach,  as  shown  by  his  first  survey  in  1846,  and  his 
last,  made  in  1872,  and  found  the  mass  of  the  beach  had 
moved  in  a  period  of  twenty-six  years.  The  outer  face  had 
been  worn  away  and  the  beach  made  narrower.  He  conceives 
that  this  beach,  even  if  a  creation  of  the  sea,  was  formed  prior 
to  the  existence  of  Great  Point  and  Coatoe  which  incloses  the 
harbor,  and  that  the  tidal  conditions  are  so  changed  that  there 
is  reasonable  ground  for  supposing  that  the  tidal  currents  will 
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maintain  an  inlet,  and  strongly  recommends  the  project  for 
opening  the  beach  as  worthy  of  trial. 

Vineyard  Haven. 

Under  the  date  of  April  13th,  the  Board  received  a  me- 
morial, signed  by  D.  W.  Stevens  and  forty-seven  other  citizens 
of  Vineyard  Haven,  calling  its  attention  to  the  want  of  proper 
shelter  in  Vineyard  Haven.  This  subject  had  frequently  been 
discussed  in  the  meetings  of  the  Board,  before  the  above- 
mentioned  memorial  came  before  it,  but  the  case  has  seemed 
to  present  so  many^  critical  points  that  its  consideration  has 
been  deferred  until  it  could  have  full  information.  Reports 
were  current  that  the  harbor  had  been  filling  up  rapidlyfand 
that  the  promontories  at  its  mouth,  known  as  "East  Chop" 
and  "West  Chop,"  were  wasting  away  so  as  to  increase  the 
exposure  of  the  anchorage-ground.  To  ascertain  precisely 
the  facts  upon  which  such  reports  might  he  founded,  the 
Board  applied  to  Prof.  Peirce,  Superintendent  of  the  Coast 
Survey,  who  immediately  ordered  a  reexamination  of  this 
port,  and  visited  the  scene  himself  as  soon  as  his  parties  were 
on  the  ground. 

The  following  extracts  from  the  report  of  Prof.  Mitchell, 
who  conducted  the  physical  survey,  will  serve  to  illustrate 
the  intrinsic  difficulties  of  the  improvement  problem,  as  well 
as  to  dispel"  any  fears  of  a  natural  decline  in  the  capacity  of 
the  port : — 

"  The  access  from  the  Sound  is  free  and  direct,  so  that  a. very 
large  majority  of  the  vessels  that  seek  the  anchorage  employ  no 
pilots.  But  ports  free  and  direct  of  access  are  liable,  as  a  general 
rule,  to  be  so  exposed  in  storms  as  to  render  them  unsafe ;  and 
Vinej^ard  Haven  is  not  an  exception  in  this  particular.  The  ship 
that  runs  into  this  anchorage  before  a  northeast  gale  leaves  an  open 
door  behind  her.    *    *    *  * 

"  Improvement  of  Vineyard  Haven. — The  employment  of  steam- 
ers in  our  coasting-trade  has  not  only  failed  to  diminish  the  sailing- 
fleet,  but  realty  does  not  seem  to  retard  the  steady  increase  of  the 
latter  ;  and  one  of  the  problems  that  must  soon  demand  solution  is, 
how  to  provide  room  and  shelter  for  these  vessels  at  Vineyard 
Haven.    This  problem  I  have  studied  with  great  interest,  but  not 
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with  much  hope  of  success.  I  shall  venture  to  touch  lightly  upon 
it,  simply  to  indicate  some  initial  steps  in  improvement. 

"  Any  one  who  has  witnessed  a  rush  of  vessels  into  Vineyard 
Haven  has  observed  that  they  all  crowd  in  towards  the  centre,  fre- 
quent^ with  mutual  injury,  while  in  the  upper  part  of  the  cove,  and 
along  cither  side,  there  remain  large  spaces  unoccupied.  Of  course 
this  is  due,  in  part,  to  the  timidity  of  the  skippers,  who  do  not 
know  the  character  of  the  bottom  near  the  land  ;  but  in  greater  part 
it  is  due  to  forethought  of  anchorage-room  on  getting  under  wa3r. 
I  have  seen  the  entrance  to  the  roadstead  so  blocked  with  vessels  at 
anchor  that  I  have  been  afraid  to  attempt  to  run  through  the  fleet 
into  the  unoccupied  space  (nearly  thirt}'  per  centum  of  the  whole 
anchorage),  which  lay  higher  up  the  cove. 

"  If  mooring-buoys  were  to  be  placed  along  the  margin  of  the 
anchorage-ground,  they  would  not  onty  define  the  limits,  so  as  to 
induce  vessels  to  run  boldly  up  the  cove,  but  they  wrould  themselves 
supply  means  for  securing  at  least  fifty  vessels  in  locations  not  now 
in  common  use.  Proper  police  regulations  could  provide  that  ves- 
sels running  in  by  daylight  should  leave  the  entrance  free  for  those 
arriving  after  dark. 

"  The  form  of  the  cove  fits  it  peculiarly  for  this  arrangement  of 
buo}'s,  since  there  arc  few  irregularities  in  the  submerged  contours. 
The  west  shore  is  foul  at  some  points  out  to  the  10-foot  curve,  but 
the  head  of  the  cove  and  the  east  shore  are  general^  free  of  rocks. 
The  mooring-buo3's  might  be  placed  along  the  15-foot  (at  low  water) 
curve,  and  thus  accommodate  ordinary  coasters. 

"Of  course,  vessels  would  usualty  be  obliged  to  let  go  their  own 
anchors,  but  they  would  prefer  to  do  so  near  these  buo}'S,  to  which, 
in  case  of  a  gale,  they  could  make  fast.  They  "would  also  desire  to 
make  fast  to  them  in  getting  under  way. 

"The  hope  of  providing  shelter  for  this  roadstead  is  small.  The 
entrance  must  not  be  closed  by  jettees  from  the  Chops ;  and  the 
building  of  an  isolated  breakwater  outside  is  impracticable  because 
of  the  great  depth  of  water  and  the  strong  tide.  The  opening  of  a 
passage-way  from  the  roadstead  to  the  Lagoon  is  entirely  practica- 
ble, and  would  not  be  very  expensive,  but  this  lagoon  would  freeze 
in  winter,  and  remain  frozen  for  long  periods,  perhaps.  In  this 
lagoon,  as  it  now  exists,  without  removal  of  its  shoals,  there  is 
ample  depth  and  area  for  foity-two  merchant-vessels  swinging  as 
free  as  in  the  roadstead,  or  quite  double  that  number  packed  closely, 
as  they  could  conveniently  be  in  so  quiet  a  place.  The  whole  area 
of  the  Lagoon  is  a  trifle  over  400  acres,  against  544  acres  of  road- 
stead (having  depth  of  eighteen  feet  and  upward)  in  the  haven." 
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Relative  to  the  present  capacity  of  the  roadstead,  as  com- 
pared with  that  shown  by  former  surveys,  Prof.  Mitchell 
says  :■ — 

"Since  1845  the  four  and  five  fathom  curves  have  moved  out 
toward  the  Sound.  This  has  resulted  from  a  slight  shoaling,  prob- 
ably due  to  tli3  deposits  of  sand  torn  from  East  and  West  Chops 
by  the  sea.  Professor  Whiting's  surveys  of  the  past  season,  com- 
pared with  those  of  previous  3'ears,  show  that  these  two  chops  are 
losing  ground  at  their  extremities. 

"  Within  the  four-fathom  line  all  the  submerged  contours  have  fallen 
back  in  more  or  less  degree.  This  remark  is  to  be  understood  in  a 
general  sense,  because  there  arc  points  where  the  curves  have  ad- 
vanced and  others  where  thej"  have  retreated,  the  retreat  being  in 
excess.  In  my  paper  on  the  '  Reclamation  of  Tide-lands '  I  offered 
as  a  thcoiy,  based  on  considerable  observation  and  stud}''  of  com- 
parative surveys,  that  ba}'s,  exposed  in  the  direction  from  which 
storm-winds  are  prone  to  blow,  may  be  expected  to  extend ;  the 
contours  within  the  influence  of  the  waves  having  a  tendency  to  fall 
back.  Vine3*ard  Haven,  quite  unexpectedly,  furnishes  me  with 
another  illustration,  in  a  small  way,  supporting  my  views.  Here, 
to  be  sure,  the  superficial  area  of  the  cove  has  diminished  a  little, 
not  011I3-  because  my  limiting  line,  extending  from  East  to  West 
Chop,  has  fallen  back  a  little,  as  the  shores  of  these  chops  have 
washed  away,  but  also  because  there  has  been  a  slight  making-out 
of  the  beach  along  the  sides  and  near  the  head  of  the  cove.  As 
bounded  by  the  G-foot  curve,  the  cove  has  retained  about  its  old 
superficial  area ;  as  bounded  by  the  12-foot  curve  it  has  enlarged 
four  acres  ;  and  as  limited  b}r  the  18-foot  curve,  it  hr  s  enlarged  from 
515  acres  in  1845  to  544  in  1871,  a  gain  of  twenty-nine  acres;  so 
that,  far  from  there  having  taken  place  any  decline  of  this  port,  a 
real  improvement  has  been  in  progress. 

"  Only  three  first-rate  men-of-war  can  be  accommodated  in  the 
anchorage,  and  these  must  occupy  the  most  exposed  situations. 
Sixty  merchant-ships  can,  however .  now  find  swing-room  in  the 
anchorage,  against  fifty-six  in  1845.  Of  miscellaneous  merchant- 
vessels  comfortably  accommodated,  I  find  the  number  to  be  174; 
although  Rev.  D.  W.  Stevens,  in  charge  of  the  'Sailor's  Free  Read- 
ing-Room,'  reports  that  200  have  actualty  been  seen  anchored  at 
one  time,  and  that  the  average  tonnage  of  those  may  be  set  down  at 
220  tons  each.  Of  my  174,  I  claim  that  six  per  cent,  is  the  gain 
since  1845. 

"The  dragging  and  fouling  of  ships  in  this  anchorage  are  inci- 
dents exceedingly  frequent.    Vessels  have  had  their  masts  cut  away 
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to  prevent  dragging,  and  one  vessel  is  reported  by  Captain  West, 
the  light-keeper,  as  having  foundered.  The  largest  number  of 
vessels  driven  on  shore  in  a  single  storm  is  stated  b}r  Captain  West 
at  sixteen,  and  by  Rev.  D.  W.  Stevens  at  fourteen.  The  following 
extract  from  the  report  of  the  4  Marine  Agency  of  the  Associated 
Press,'  for  the  year  ending  March  22,  1870,  will'  be  found  interest- 
ing :— 

Arrivals. — Steamers,  52:  ships  and  barks,  83;  brigs,  627; 
schooners,  6,350  ;  whalers,  14  ;  yachts,  25  ;  sloops,  8 — total  7,159  ; 
of  which  410  were  foreign,  mostly  British.  Fishermen  are  not 
included  in  this  list,  but  may  be  set  down  at  150  in  the  spring. 
Exclusive  of  the  fishermen,  the  number  of  persons  on  these  vessels 
may  be  set  down  at  over  seventy  thousand.' " 

» 

An  examination  of  the  report  of  Prof.  Whiting,  in  the 
Appendix,  shows  some  diversity  of  opinion  between  him  and 
Prof.  Mitchell  npon  the  feasibility  of  constructing  a  break- 
water at  the  entrance  of  Vineyard  Haven.  The  arguments  of 
both  these  authorities  are  of  great  interest  and  value,  and  by 
a  comparison  of  such  views,  and  more  thorough  investigation 
upon  the  points  of  difference,  a  result  may  at  last  be  reached 
that  will  be  accepted  as  true  by  all.  In  this  stage  of  the  dis- 
cussion the  Board  is  not  prepared  to  ask  the  general  govern- 
ment to  make  any  specific  improvement  of  this  harbor.  It 
may,  however,  be  found  expedient  to  bring  the  subject  to  the 
attention  of  Congress  to  secure  special  investigation  as  to  the 
best  method  of  increasing  the  usefulness  of  this  harbor  or 
roadstead  to  the  commerce  of  the  country. 

The  General  Law. 

The  general  law  passed  by  the  last  legislature  has  greatly 
increased  the  work  of  the  office,  but  not  beyond  wThat  could  be 
properly  done  with  the  usual  means  at  the  disposal  of  the 
Board.  It  is  believed  that  its  provisions  might  be  advanta- 
geously extended  so  that  the  Board,  writh  the  approval  of  the 
governor  and  council,  might  have  jurisdiction  below  the  liue 
of  riparian  ownership  on  a  shore  where  no  harbor-lines  have 
been  established. 

In  Boston,  Charlestown,  Cambridge,  Lynn,  Gloucester, 
Wareham,  New  Bedford  and  Provincetown,  harbor-lines  have 
been  established  which  limit  by  law  the  jurisdiction  of  the 
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Board,  but  there  are  many  localties  whose  shores  have  not 
been  considered  of  sufficient  importance  to  be  guarded  by 
harbor-lines,  where  a  wharf  may  be  wanted  beyond  the  line  of 
riparian  title,  and  cannot  now  be  legally  built  until  the  legis- 
lature has  met  and  granted  the  requisite  authority.  It  would 
doubtless  be  a  public  accommodation  if  the  Board,  with  the 
approval  of  the  governor  and  council,  could  have  jurisdiction 
of  such  cases. 

The  Property  or  the  Commonwealth  in  Tide-lands. 

Among  the  duties  assigned  to  this  Board  by  the  statute 
establishing  it  is  the  duty  "  to  protect  and  develop  the  rights 
and  property  of  the  Commonwealth  in  flats  and  lands  flowed 
by  tide-water."  The  purpose  of  the  Commonwealth  to  deal 
with  its  domain  in  tide-waters  as  a  property  to  be  held,  devel- 
oped and  disposed  of  as  an  estate,  but  at  all  times  in  com- 
plete subordination  to  the  interests  of  commerce,  and  to  the 
paramount  obligation  to  maintain  and  preserve  unimpaired 
all  valuable  navigable  waters,  was  not  for  the  first  time 
declared  in  this  statute  of  1866.  The  Resolve  of  1859,  chap- 
ter 103  prescribing  the  duties  of  the  laud-agent,  indicates  the 
same  purpose.  Indeed,  as  early  as  1850,  the  proprietary  and 
vendible  interest  of  the  Commonwealth  in  tide-lands  below 
low- water  mark  not  exceeding  one  hundred  rods  from  hio-h- 
water  mark,  was  strongly  stated  in  the  very  able  report  of  a 
commission  appointed  by  the  governor  under  an  A'ct  of  the 
legislature  of  1848,  and  consisting  of  John  M.  Williams,  David 
Cummings,  Thomas  Hopkinson,  George  S.  Boutwell  and 
Charles  Hudson.    Thev  said  : — 

u  The  right  to  manage  and  dispose  of  them  (i.  e.  flats  below  the 
riparian  line),  is  by  the  constitution  of  the  Commonwealth  vested  in 
the  legislature.  The  Commonwealth  may  by  the  Acts  and  in  the 
discretion  of  the  legislature,  cause  or  permit  them  to  be  excavated 
or  embanked,  or  retained  or  otherwise  disposed  of.  It  may  grant 
them  to  the  city,  to  the  riparian  proprietors,  or  to  other  persons  or 
corporations,  at  such  times,  in  such  manner,  on  such  terms  and  con- 
ditions, and  for  such  considerations  of  public  benefit,  pecuniary  or 
otherwise,  as  the  legislature,  in  the  exercise  of  its  sound  constitu- 
tional discretion,  may  judge  to  be  most  proper  and  most  conducive 
to  the  public  interest  and  welfare." 
8 
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In  the  same  year  action  was  taken  toward  the  assertion  and 
development  of  the  property  of  the  State  in  the  Back  Bay. 
It  is  true  that  subsequently,  in  the  year  1855,  when  the  legis- 
lature bestowed  on  the  Mystic  River  Corporation  and  the  Bos- 
ton Wharf  Company  their  enormous  gratuitous  grants,  this 
policy  received  a  violent  infraction,  but  the  times  were  excep- 
tional, and  the  true  doctrine  speedily  recovered  its  ascendency. 
It  is  interesting  to  notice  that  in  tacit  condemnation  of  these 
gratuities,  measures  were  initiated  in  the  verv  next  lcinsla- 
tore,  and  passed  by  the  Senate,  providing  for  the  sale  there- 
after of  tide-lands  of  the  State  in  Boston  Harbor,  and  the 
application  of  one-half  of  the  proceeds  to  the  harbor's  preser- 
vation and  improvement. 

In  1861,  chapter  176,  the  legislature  authorized  the  sale  of 
the  tract  in  Charles  River  lying  between  the  respective  bridges 
of  the  Eastern  and  Boston  and  Maine  Railroad  Companies,  and 
south  of  the  line  of  the  draws  to  these  corporations  at  a  price 
to  be  determined  by  the  governor  and  council.  In  1864  the 
legislature  by  law  pledged  these  tide-lands  and  the  proceeds 
of  them  to  pay  the  scrip  of  the  State  that  represents  the  war 
debt  of  the  Commonwealth. 

In  1868  the  law  was  passed  establishing  the  present  basis 
on  which  the  South  Boston  flats  might  be  sold  and  improved. 

In  1869  a  tract  of  land  in  Charles  River  was  sold  at  public 
auction  under  an  Act  of  the  legislature,  and  purchased  by  the 
Fitchburg  Railroad  Company  at  fifty  cents  per  square  foot. 
In  the  same  year,  it  is  true,  that  authority  was  driven  to  the 
railroad  corporations  having  bridges  across  Charles  River  to 
increase  the  amount  of  their  pile-structures  in  that  stream. 
It  was  coupled,  however,  with  the  condition  that  new  draws  in 
better  locations  should  be  built  in  these  bridges,  that  thev 
might  be  less  obstructive  to  navigation.  While  undoubtedly  it 
was  the  clear  legal  duty  of  the  corporations  to  make  their  draws 
of  sufficient  width  for  the  passage  of  vessels  seeking  to  pass 
through  them,  the  fact  that  this  duty  was  insisted  upon  at  the 
same  time  that  the  corporations  obtained  the  right  to  increase 
their  bridges,  gave  the  burden  then  imposed  the  effect  of  an 
equivalent  for  these  concessions.  Under  the  legislation  of 
1872,  as  this  Report  has  already  shown,  the  Boston  and  Low- 
ell Railroad  Corporation  was  authorized  to  occupy  a  triangular 
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parcel  of  land  in  Charles  River  on  paying  its  value  as  deter- 
mined by  the  governor  and  council. 

Upon  the  same  basis  of  paying  to  the  Commonwealth  the 
value  of  the  property,  the  city  of  Salem  was  authorized  by  the 
same  legislature,  at  its  extra  session,  to  fill  up  territory  of  the 
Commonwealth,  the  occupation  of  which  it  was  understood 
was  to  inure  to  the  benefit  of  the  Eastern  Railroad  Company. 

This  sketch  of  the  salient  points  of  the  legislation  of  Mas- 
sachusetts upon  this  subject,  during  the  past  twenty  years, 
shows  how  deeply  impressed  upon  it  is  the  idea  that  the 
pecuniary  value  of  the  public  domain  in  tide-lands  belongs  to 
the  public  treasury,  and  is  not  to  be  squandered  in  free  gifts 
to  the  importunate.  Yet  in  the  face  of  this  legislation  an 
attempt  was  made  last  year  to  obtain  the  gift  of  some  five 
acres  of  the  State's  domain  in  the  deep-water  of  Charles  River, 
to  be  used  as  terminal  grounds  for  railroads. 

This  attempt  was  rendered  the  more  extraordinary  from  the 
fact  that  over  an  acre  of  what  one  party  tried  to  get  for  noth- 
ing was  the  larger  portion  of  the  tract  which,  by  the  law  of 
1861  the  legislature  had  authorized  the  governor  and  council 
to  sell  in  equal  portions  to  the  Eastern  and  Boston  and  Maine 
Railroad  Companies,  and  this  gift  was  asked  with  the  knowl- 
edge that  the  Boston  and  Maine  Railroad  Company  had  offered 
to  purchase  the  whole  or  the  half  of  this  tract  adjoining  its 
bridge  at  two  dollars  a  square  foot.  At  this  price  the  whole 
parcel  was  worth  $160,000.  At  fifty  cents  per  square  foot  the 
residue  of  the  five  acres  would  amount  to  some  $87,000  more, 
in  all  about  a  quarter  of  a  million  dollars.  If  the  value  were 
not  even  half  this  sum  it  would  be  too  much  to  give  away. 

Moreover,  it  was  well  known  that  the  outlet  of  Charles 
River  was  already  so  obstructed  by  the  pile-bridges  now 
encumbering  it,  and  the  velocity  of  the  outgoing  stream  so 
accelerated  by  these  obstructions,  as  well  as  by  the  contraction 
of  the  outlet  of  Mystic  River  that,  during  a  period  of  twenty- 
six  years, — from  1835  to  1861, — over  a  million  cubic  yards 
of  material  had  moved  from  one  part  of  the  harbor  to  form  a 
shoal  in  the  harbor  elsewhere.  The  swift  current  thus  pro- 
duced also  operates  as  a  hindrance  to  the  navigation  of  the 
river.    Still  further  to  accumulate  obstructions  here  is  to  in- 
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tensify  the  action  of  the  causes  detrimental  to  the  harbor,  and 
injurious  to  the  navigation  of  one  of  its  deep-water  basins. 

Fortunately  the  legislature  refused  these  applications* 
although  most  strenuously  pressed  upon  their  attention.  It 
merely  authorized  one  corporation  to  occupy  a  small  tract  ot 
a  little  over  a  quarter  of  an  acre  by  paying  for  its  value,  since 
assessed  at  fifty  cents  per  foot.  These  applications  were 
refused  bv  the  legislature  r  but  under  circumstances  that  have 
led  the  Board  to  apprehend  that  they  would  be  renewed 
again  this  year,  with  even  a  stronger  combination  of  influences 
to  persuade  the  legislature  that  it  is  for  the  public  interest  to 
grant  them. 

This  Board  resisted  these  applications  last  year,  and  now 
renews  its  objections  to  them,  upon  these  grounds  : — 

1.  There  should  be  allowed  no  further  additions  to  the  pile- 
structures  at  the  outlet  of  Charles  River.  The  policy  of  the 
State  should  be  to  reduce  rather  than  to  increase  them  and  the 
mischiefs  to  the  harbor  and  to  navigation  they  entail.  It  is 
perfectly  feasible  to  do  so.  The  joint  commission  of  the  Harbor 
and  Railroad  Commissioners  in  its  report  to  the  legislature  of 
1871,  under  chapter  301,  section  2,  Acts  1870,  submitted  a 
plan  for  giving  terminal  facilities  to  the  railroads  terminating 
on  Charles  River,  which  reduced  the  twentj-  and  more  acres 
of  pile-structures  now  encumbering  the  outlet  of  Charles 
River  to  two  double-storied  bridges  of  iron.  The  execution 
of  this  plan,  or  some  plan  like  it,  would  restore  the  river  and 
harbor  to  a  normal  condition,  give  the  railroads  large  tracts 
for  occupation  on  the  margins  of  the  stream,  obviate  the  peril- 
ous grade  crossings  of  so  many  intersecting  railroad  tracks, 
and  restore  to  commerce  one  of  the  deepest,  most  sheltered 
and  best  located  basins  in  Boston  Harbor.  To  carry  it  out 
would  cost  money,  but  there  would  be  four  strong  railroad 
corporations  to  do  it.  and  in  the  end  it  would  be  found 
economical. 

2.  Such  gratuitous  grants  would  overturn  the  true  and 
settled  policy  of  the  State,  to  make  the  value  of  its  public 
domain  in  tide-lands  inure  to  the  benefit  of  the  whole  people 
instead  of  a  few  favored  beneficiaries,  and  establish  the  unjust 
and  corrupting  prece.de nt,  that  the  Commonwealth  holds  a 
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valuable  kind  of  property  to  give  away  to  such  individuals  or 
corporations  as  ask  for  it  with  the  greatest  urgency. 
*  In  view  of  these  considerations,  the  Board  submit  that  the 
time  has  arrived  for  the  passage  of  a  general  law  requiring  that 
all  parties  who  shall  hereafter  be  authorized  to  occupy  land  of 
the  State  in  tide-waters  shall  pay  into  the  treasury  of  the 
Commonwealth  for  the  rights  acquired,  a  just  and  equitable 
compensation,  to  be  determined  by  the  governor  and  council. 
Whatever  is  occupied  for  state,  county,  or  municipal  purposes 
would  properly  be  excepted  from  the  operation  of  this  law. 
The  form  of  such  an  Act,  adjusted  to  existing  legislation,  is 
appended  to  this  Report. 

Office  Work. 

The  following  statements  show  the  subjects  and  localities 
examined  and  visited  by  the  engineer  ;  the  hearings  of  parties 
interested  in  works  and  matters  connected  with  the  tide- 
waters of  the  Commonwealth ;  the  surveys,  plans,  sketches 
and  reports  prepared  by  the  engineer,  and  the  actual  licenses 
granted  by  the  Board.  This  last  item  alone  of  the  direct 
action  of  the  Commissioners  in  session  of  the  Board  shows  an 
increase  of  duty  of  over  one  hundred  and  fifty  per  cent.,  or 
forty-six  plans  and  works  approved,  against  an  average  of 
about  eighteen  for  any  one  previous  year  prior  to  the  general 
law  of  1872,  before  mentioned,  vesting  the  powder  of  acting 
on  these  matters  in  the  Board  : — 

Field-work  during  the  Year  1872. 

1.  Survev  of  shoals  on  the  west  side  of  the  Boston  and 

■ 

Maine  Railroad  bridge  in  Miller's  River. 

2.  Survey  and  examination  in  Prison-Point  Bay  for  purpose 

of  assessing  compensation  for  tide-water  displaced  by 
fillings. 

3.  Survey  on  Fort  Point  Channel  for  determination  of  Com- 

missioners' line. 

4.  Survey  at  Crow  Point,  Hingham  Harbor,  for  determina- 

tion of  channel  and  for  wharf  extension. 

5.  Survey  of  Charles  River  at  Brighton  for  wharf  extension. 

6.  Survey  at  Commercial  Point  to  determine  channel  and 

division  lines  of  flats. 
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7.  Survey  and   examination  in  Salem  Harbor  for  wharf 

extensions. 

8.  Survey  in  Lynn  Harbor  and  at  Nahant  for  the  removal 

of  unlawful  obstructions,  and  the  reestablishment 
of  monument  fixing  harbor-lines,  also  inspection  of 
wharves  and  solid  rillms". 

9.  Survev  for  the  determination  of  harbor-line  in  Charles 

River  back  of  Brimmer  Street. 

10.  Survey  for  the  determination  of  harbor-line  in  Miller's 

River. 

11.  Survey  of  works  and  tilling  done  by  Boston  and  Lowell 

Railroad  Company  in  Charles  and  Miller's  Rivers. 

12.  Survey  for  the  determination  of  line  of  draw-way  open- 

ings in  Craigie  and  Lowell  freight  railroad  bridges. 

13.  Survey  of  channel-lines  and  for  wharf  extension  in  Salem 

Harbor  and  South  River. 

14.  Survey  for  determining  harbor-lines  in  Xcponset  River 

and  for  sea-walls  of  Boston  Gas  Light  Company. 

15.  Survey  for  determination  of  low-water  and  channel-lines 

in  Mystic  River. 

16.  Survey  for  determination  of  low-water  lines  in  Wey- 

mouth Fore  River. 

17.  Survey  for  determination  of  low-water  lines  in  Salem 

Harbor  and  for  the  extension  of  YTashimrton  Street 
across  tide-water  by  the  city. 

18.  Examination  of  bridge  piers  for  the  extension  of  Auburn 

Street  in  Medford  across  Mystic  River. 

Numerous  other  surveys,  sketches  and  examinations  have 
been  made  of  which  no  record  has  been  kept. 

to 

Hearings  before  the  Board. 

One  consultation  with  United  States  Advisory  Council. 

One  conference  with  Mayor  and  citizens  of  Charlestown. 

One  hearing  of  Boston  and  Lowell  Railroad  Corporation 
concerning  obstructions  in  Miller's  River. 

One  hearing  of  Boston  and  Maine  Railroad  Company  con- 
cerning fillings  and  deposits  in  Charles  River. 

Two  hearings  on  petition  of  Cook,  Jordan  &  Morse  and 
others  concerning  wharf  and  harbor  lines  in  Neponset  River. 
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Three  hearings  of  Henry  Breed  and  others  concerning 
wharf-lines  in  Lynn  Harbor. 

Four  hearings  on  petition  of  George  Griggs  and  others  « 
concerning  harbor-lines  and  sea-wall  in  Charles  River. 

One  conference  with  J.  B.  Francis,  Esq. ,  concerning  drainage 
of  meadows  in  East  Harbor,  Provincetown. 

One  visit  of  Board  to  Manchester,  and  hearing  there  of 
county  commissioners  concerning  bridge  over  tide-water. 

One  hearing  on  petition  of  Boston  and  Maine  and  Eastern 
Railroad  Companies  concerning  the  alignment  of  new  draws 
in  Miller's  River. 

One  hearing  on  petition  of  county  commissioners  of  Bristol 
County  concerning  bridge  and  draw  over  Taunton  River 
between  Berkley  and  Dighton. 

One  hearing  on  petition  of  Roxbury  Mill  Corporation  con- 
cerning the  filling  of  flats  and  building  sea-wall. 

One  visit  of  Board  to  Provincetown  and  hearing  of  parties 
there  concerning  draining  East-Harbor  meadows. 

One  hearing  on  petition  of  D.  B.  Newcomb  and  others  con- 
cerning extension  of  wharf  in  Salem  Harbor. 

Citizens  of  Lynn  appeared  at  request  of  Board  to  answer 
complaint  why  they  should  not  be  restrained  from  unlawfully 
fillino*  flats  and  building  structures  in  Lvnn  Harbor. 

Boston  and  Lowell  Railroad  Company  appeared  at  request 
of  Board  concerning  filling  in  Miller's  River. 

One  conference  with  street  commissioners  of  city  of  Boston 
concerning  extension  of  Swett  Street  across  South  Bay. 

One  hearing  on  petition  of  Roxbury  Mill  Corporation  con- 
cerning harbor-lines  in  Charles  River. 

One  visit  and  examination  bv  Board  of  Boston  and  Maine 
Railroad  bridges  over  Mystic  River. 

Two  hearings  on  petition  of  Oakes  Ames  and  others  con- 
cerning revision  of  harbor-lines  in  Charles  River  basin. 

One  hearing  of  selectmen  of  Medford  concerning  bridge 
over  Mystic  River  at  Auburn  Street  in  Medford. 

Four  meetings  with  board  of  health  at  state  house  concern- 
ing nuisance  in  Miller's  River. 

One  hearing  of  city  of  Charlestown  concerning  tilling  in 
Canal  Street  in  Prison-Point  Bay. 
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One  hearing  of  A.  W.  Moonev  concerning  extending  wharf 
unlawfully  in  Newbnryport. 

One  hearing  of  marsh  owners  of  East  Harbor.  Province- 
town  and  Truro  concerning  damages,  &c. 

Two  hearings  on  petition  of  W.  P.  Hunt  concerning  revision 
of  harbor-lines  in  Fort  Point  Channel. 

Two  hearings  on  public  notice  concerning  establishment  of 
harbor-lines  in  Mystic  River. 

One  hearing  on  public  notice  concerning  establishment  and 
revision  of  harbor-lines  in  Charles  River  basin. 

Maps  and  Plans. 

Maps  for  annual  report  and  tracings  for  engravers'  use. 

One  plan  showing  proposed  bridge  across  Lagoon  Pond  in 
Vineyard  Haven. 

One  plan  showing  channels  and  flats  in  Hingham  Harbor. 

One  plan  showing  shoaling  on  west  side  of  Boston  and 
Maine  Railroad  bridge  in  Charles  River. 

One  large  map  showing  water-face  of  city  and  suburbs,  in- 
cluding Mystic  River.  Charles  River.  Millers  River.  Fort 
Point  Channel  and  South  Bay. 

One  large  map  of  Wareham  River,  showing  harbor-lines,  for 
legislature: 

One  plan  showing  area  of  flats  in  Miller's  River  for  dredging. 

One  large  map  showing  elevation  of  proposed  new  bridge 
across  Mystic  River  between  Charlestown  and  Chelsea  in  con- 
nection with  Mystic  River  Railroad  Company,  for  legislature. 

Four  plans  showing  wharf  extensions  in  Provincetown 
Harbor. 

Three  plans  accompanying  license  of  Boston  Gas  Light 
Company  in  South  Bay. 

One  plan  showing  dredging  by  Gas  Light  Company  in 
Lynn  Harbor. 

One  plan  showing  channel  and  low-water  lines  in  Neponset 
River. 

One  large  plan  of  upper  basins  of  Miller's  River,  for  joint 
commission  of  Harbor  and  Health  Boards. 

Two  plans  of  Charles  River  basin  above  West  Boston  Bridge. 

One  plan,  copy  of  Baldwin's  survey  of  1835,  showing 
harbor-lines  in  Charles  and  Miller's  Rivers. 
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Two  plans  accompanying  license  to  city  of  Somerville, 
showing  tilling  for  upper  basins  of  Miller's  River  above  Med- 
ford  Street. 

In  addition  to  the  above  a  large  amount  of  work  has  been 
done  in  tracings,  copies,  sketches,  &c,  of  minor  matters,  con- 
cerning which  no  record  has  been  kept. 

* 

Plans  approved  by  the  Board  of  Harbor  Commissioners  dur- 
ing the  year  1872,  for  the  erection  of  structures  in  or  over 
Tide-water. 

1.  Fitchburg  Railroad  Company,  for  the  erection  of  a  coal- 

elevator  on  their  wharf  in  Charles  River.  Approved 
January  3,  1872. 

2.  Falmouth  Heights  Land  and  Wharf  Company  for  an  ex- 

tension of  their  wharf  on  the  south  shore  of  the  town 
of  Falmouth.    Approved  March  2,  1872. 

3.  F.  M.  Freeman  for  the  erection  of  a  wharf  in  Cape  Cod 

Harbor.    Approved  March  13,  1872. 

4.  Boston  &  Maine  Railroad  Company  for  the  widening  of 

their  bridge  over  Chaiies  River.  Approved  March 
30,  1872. 

5.  John  Ghen  and  Edward  T.  Starr,  for  the  construction  of 

a  wharf  in  Cape  Cod  Harbor.  Approved  March  30, 
1872. 

6.  Fitchburg  Railroad  Company  for  additional  piles*  to  be 

driven  to  strengthen  the  foundation  of  a  coal-elevator. 
Approved  April  2,  1872. 

7.  Roxbury  Gas  Light  Company,  for  the  erection  of  a  sea- 

wall in  front  of  their  land  in  South  Bay.  Approved 
April  22,  1872. 

8.  Samuel  Downer,  for  the  construction  of  a  wharf  at 

Downer's  Landing,  Hingham  Harbor.  Approved 
May  1,  1872. 

9.  Butchers'  Slaughtering  and  Melting  Association,  for  the 

construction  of  a  wharf  in  Charles  River,  in  the  town 
of  Brighton.    Approved  May  4,  1872. 

9 
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10.  Brine  &  Clark,  for  the  extension  of  their  wharf  in  Miller's 

River,  East  Cambridge.    Approved  May  22,  1872. 

11.  Nathaniel  Winsor,  for  the  extension  of  Curtis's  Wharf, 

Boston  Harbor.    Approved  May  27,  1872. 

12.  Henry  L.  Pierce,  for  the  construction  of  a  bridge  over 

Neponset  River,  at  Milton  Lower  Falls.  Approved 
May  22,  1872. 

13.  City  of  Chelsea,  for  repairing  old  and  constructing  new 

draw  piers  on  Chelsea  Bridge,  at  the  month  of  Mystic 
River.    Approved  May  22,  1872. 

14.  City  of  Boston,  for  widening   and  constructing  new 

draws  in  Federal  Street  Bridge.  Approved  May  22, 
1872. 

15.  Boston  Gas  Light  Company,  for  the  construction  of  a 

sea-wall  in  Neponset  River,  at.  Commercial  Point. 
Approved  June  1,  1872. 

16.  Katama  Land  Company,  for  the  construction  of  a  wharf  in 

the  harbor  of  Edgartown.    Approved  June  28,  1872. 

17.  Charles  A.  Ropes,  for  building  a  pile-structure  in  Salem 

Harbor.    Approved  July  6,  1872. 

18.  C.  H.  &  T.  W.  Beckford^  for  extension  of  their  wharf 

in  Salem  Harbor.    Approved  July  6,  1872. 

19.  Ephraim  Ryder,  for  the  construction  of  a  wharf  in  Cape 

Cod  Harbor.    Approved  July  17,  1872. 

20.  Hood,  Swift  &  Company,  for  the  construction  of  a  wharf 

•  in  Chelsea  Creek,  Boston  Harbor.    Approved  July 
31,  1872. 

21.  Boston  Gas  Light  Company,  for  the  construction  of  a  sea- 

wall in  front  of  their  land,  in  Boston,  near  Charles 
River  Bridge.    Approved  July  19,  1872. 

22.  L.  A.  Smith  &  Company,  for  the  construction  of  a 

wharf  in  Salem  (North  River).  Approved  July  31, 
1872. 

23.  Samuel  G.  Snelling,  for  the  construction  of  a  pile-wharf 

in  Neponset  River,  Boston.    Approved  July  31,  1872. 

24.  City  of  New  Bedford,  for  leave  to  dump  material  in 

some  place  in  the  Harbor  of  New  Bedford.  Approved 
August  22,  1872. 
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25.  D.  B.  &  J.   Newcomb,    for   the   extension  of  their 

wharf  in  Salem  Harbor.  Approved  September  11, 
1872. 

26.  George  Griggs,  Thomas  Doane,  James  S.  Whitney  and 

John  C.  Hoadley,  for  the  construction  of  a  sea-wall  in 
front  of  their  flats  in  Charles  River.  Approved 
August  30,  1872. 

27.  Edward  Atkinson  and  Charles  H.  Heath,  for  the  con- 

struction of  a  sea-wall  in  front  of  their  flats  in  Charles 
River.    Approved  August  30,  1872. 

28.  Boston  and  Roxbury  Mill  Corporation,  for  the  construction 

of  a  sea-wall  in  front  of  their  flats  in  Charles  River. 
Approved  August  30,-1872. 

29.  Frederic  and  William  Tudor,  for  the  construction  of  a 

wharf  in  Nahant.    Approved  September  25,  1872. 

30.  Proprietors  of  T  Wharf,  for  the  extension  of  their 

wharf  on  the  south  side.  Approved  September  18, 
1872. 

31.  City  of  Boston,  for  leave  to  drive  additional  piles  on  the 

northerly  side  of  Winthrop  Bridge.  Approved  Octo- 
ber 2,  1872. 

32.  T.  A.  Newhall,  for  an  extension  of  his  wharf  in  Limn 

Harbor.    Approved  October  9,  1872. 

33.  Mayor  and  Aldermen  of  the  city  of  Somerville,  for  leave 

to  fill  the  upper  basins  of  Miller's  River.  Approved 
October  25,  1872. 

34.  Alden  Choate,  Jonathan  Blaney,  William  R.  Blaney  and 

Lucy  E.  Rowe,  for  the  extension  of  their  wharf  in 
Lynn  Harbor.    Approved  October  30,  1872. 

35.  Commercial  Wharf  Corporation,  for  leave  to  extend  their 

wharf  on  the  south  side.  Approved  November  20, 
1872. 

36.  John  B.  Lamper,  for  the  extension  of  his  wharf  in  Lynn 

Harbor.    Approved  November  27,  1872. 

37.  Boston  Gas  Light  Company,  for  the  construction  of  a  sea- 

wall in  Neponset  River  at  Commercial  Point.  Ap- 
proved November  27,  1872. 
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38.  Citv  of  Salem,  for  the  extension  of  Washington  Street 

over  South  River,  Salem  Harbor.  Approved  Novem- 
ber 27,  1872. 

39.  Henrv  Breed,  for  the  extension  of  his  wharf  in  Lvnu 

Harbor.    Approved  December  4,  1872. 

40.  Eastern  Railroad  Company,  for  the  construction. of  a  new 

draw  in  their  railroad  bridge  over  Charles  River. 
Approved  December  5,  1872. 

41.  Eastern  Railroad  Company,  for  the  construction  of  a  new 

draw  in  their  railroad  bridge  over  Millers  River. 

O 

Approved  December  11,  1872. 

42.  Proprietors  of  Rowe's  Wharf,  for  leave  to  cover  the  upper 

end  of  their  south  dock  with  a  pile-structure.  Ap- 
proved December  12,  1872. 

43.  North,  Merriam  &  Company,  for  leave  to  build  a  cooper's 

shop  in  the  upper  basin  of  Miller's  River  below  Med- 
ford  Street.    Approved  December  18,  1872. 

44.  Eastern  Railroad  Company  for,  leave  to  widen  their  bridge 

over  Charles  and  Miller's  Rivers  on  the  westerlv  side. 
Approved  December  18,  1872. 

45.  Commissioners  on  Charles  River  and  Warren  Bridges. 

for  constructing  a  new  draw  in  Warren  Bridge.  Ap- 
proved December  11,  1872. 

46.  Citv  of  Salem,  for  leave  to  construct  a  culvert  and  sea- 

wall  on  the  extension  of  Washington  Street  over  South 
River.    Approved  December  19,  1872. 

Conclusion. 

The  Board  in  conclusion*  expresses  its  grateful  acknowledg- 
ment of  the  valuable  cooperation  of  its  IT.  S.  Advisory  Coun- 
cil, still  consisting  of  Rear-Admiral  Charles  H.  Davis,  Gen. 
A.  A.  Humphreys,  Chief  of  U.  S.  Engineers,  Prof.  Benj. 
Peirce,  Superintendent  of  the  U.  S.  Coast  Survey,  and 
Prof.  Henry  Mitchell,  of  the  U.  S.  Coast  Survey.  It  is 
under  especial  obligations  to  the  Superintendent  of  the  U.  S. 
Coast  Survey,  for  the  courteous  promptness  with  which  the 
great  resources  at  his  command,  individual  as  well  as  official, 
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are  brought  to  the  solution  of  difficult  questions  upon  which 
the  Board  is  continually  called  to  act  or  advise.  To  his 
department  the  Board  is  also  indebted  for  the  almost  constant 
services  of  Prof.  H.  L.  Whiting,  one  of  his  ablest  assistants. 

JOSIAH  QUINCY, 
DARWIN  E.  WARE, 
F.  W.  LINCOLN, 
J.  N.  MARSHALL, 
W.  T.  GRAMMER,  . 

Board  of  Harbor  Commissioners. 

Boston,  January  21, 1873. 
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MEMORIAL    TO  CONGRESS, 
Concerning  the  Protection  and  Improvement  of  Boston  Harbor. 

To  the  Senate  and  House  of  Representatives  of  the  United  States  in  Congress 

assembled. 

The  undersigned,  Harbor  Commissioners  of  the  State  of  Massa- 
chusetts, authorized  by  law  to  apply  to  Congress  for  appropriations 
for  protecting  and  improving  any  harbors  in  the  Commonwealth, 
respectfully  represent : — 

That  this  Board  soon  after  its  organization  in  1866,  entered  upon 
a  study  of  the  difficulties  presented  to  navigation  in  the  channels  of 
Boston  Harbor,  and  of  the  causes  which  increased  some  of  these 
difficulties  from  year  to  year ;  and  finally,  in  a  petition  to  Congress, 
early  in  the  year  1867,  enumerated  the  points  at  which  it  was  deemed 
very  desirable  that  persistent  efforts  should  be  made  to  remove  ex- 
i -ting  obstructions,  and  to  defend  important  headlands  from  the 
further  attacks  of  the  sea  ; 

That  Congress  regarded  these  projects  with  favor,  and  made  ap- 
propriations from  }Tear  to  3*ear,  at  first  quite  liberally  ;  but  recentl}r 
in  a  more  sparing  manner  than  the  importance  of  the  work  and  its 
successful  and  economical  progress  would  seem  to  warrant ; 

That  these  appropriations  in  the  judgment  of  this  Board  have 
been  wisely  and  carefully  expended,  securing  decided  advantages  to 
navigation  and  promising  complf  te  and  early  success  in  the  realiza- 
tion of  all  our  hopes,  if  the  work  in  future  can  be  supported  as  lib- 
erally as  in  former  years  ; 

That  the  special  attention  of  Congress  should  again  be  given  to 
the  works  in  progress  and  those  within  the  scope  of  the  original 
plan  of  improvement,  as  detailed  below. 

§  1.  The  Upper  Middle  Bar  is  a  natural  barrier  of  clay  and 
bowlders,  which  crosses  the  main  ship-channel  just  within  the 
entrance  to  the  Upper  Harbor.  Before  excavations  were  com- 
menced there  were  only  about  eighteen  feet  of  water  on  the  most 
depressed  portions  of  this  bar  at  low-tide ;  so  that  vessels  of  war 
and  hcavj-  merchantmen  were  obliged  to  wait  for  the  rise  of  the  tide 
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before  venturing  into  the  basins  above.  The  project  upon  which 
appropriations  have  thus  far  been  made  contemplates  a  channel  of 
the  same  width  as  that  designed  for  the  narrows  below,  viz.,  GOO 
feet.  The  U.  S.  Engineer  reports  a  through  cut  already  executed, 
forty  feet  in  width,  and  a  partial  cut  1,040  feet  in  length  reaching 
the  full  depth  required.  These  operations  have  demonstrated  the 
entire  feasibility  of  the  improvement,  and  if  Congress  will  afford 
the  means  estimated  by  the  U.  S.  Engineers,  the  port  of  Boston 
will  soon  be  in  a  condition  to  guarantee  the  heaviest  vessels  in  the 
world  against  an}T  material  dela}-,  a  result  directly  beneficial  to  the 
general  government,  because  of  the  navy-yard,  which  can  only  be 
reached  b}'  way  of  this  channel,  and  of  incalculable  importance  to 
our  commerce  with  foreign  nations. 

§  2.  The  sea-wall  on  Long  Island  Head  was  one  of  those  works 
which  we  urged  in  our  petition  of  1867  as  a  provision  against  the 
encroachments  of  the  sea,  which  threatened  the  harbor  with  an  in- 
crease of  exposure  and  the  creation  of  dangerous  shoals.  Two- 
thirds  of  the  projected  wall  have  already  been  built  and  there  remain 
only  540  feet  to  be  provided  for.  Since  the  government  has  com- 
menced to  build  fortifications  upon  this  headland  the  wall  becomes 
a  still  greater  necessity  than  before. 

§  3.  The  sea-wall  at  Point  Allerton,  designed  to  be  1,180  feet  in 
total  length,  has  been  completed  within  253  feet  and  has  realized 
expectation  thus  far.  The  engineer,  General  George  Thorn,  reports 
that  he  can  easily  finish  this  work  during  the  coming  season  if  the 
means  are  supplied.  Point  Allerton  has  been  called  "the  pierhead 
of  the  natural  mole  that  defends  the  lower  roadstead."  It  needs 
but  a  glance  at  the  chart  of  Boston  Harbor,  to  impress  one  with  the 
importance  of  preserving  this  point,  which  is  at  once  a  landmark 
and  a  shelter. 

§  4.  The  masonry  upon  the  sea-wall  of  Gallop's  Island  is  finished, 
and  all  that  is  required  to  complete  the  work  at  this  place  is  proper 
grading  behind  the  wall  and  a  deposit  of  stones  for  an  aproning 
in  front. 

§  5.  Other  works  of  completion  and  repairs  referred  to  by  the 
U.  S.  Engineer  are  also  deemed  essential  by  this  Board,  and  recom- 
mended to  a  favorable  consideration. 

Thus  far  we  have  referred  only  to  works  in  progress,  for  which 
we  trust  the  amounts  necessary  for  entire  completion  will  be  appro- 
priated. There  -  are  other  works  of  protection  and  improvement 
which  we  feel  constrained  to  bring  to  the  notice  of  Congress,  most 
of  which  were  enumerated  in  our  petition  of  18G7  to  which  we  have 
already  referred.    Important  among  them  is  the  removal  of — 

§  6-  Great  Brewster  Spit:  This  shingle  mole  has  been  steadily  ad- 
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vanciog  upon  the  main  ship-channel  for  a  number  of  years,  as  if 
designing  to  block  up  ultimately  the  principal  means  of  approach  to 
the  city  of  Boston.  In  our  petition  of  1867,  to  which  we  have 
already  referred,  we  asked  that  180  feet,  which  represented  the  ad- 
vance of  this  mole  into  the  channel  during  the  previous  fifteen  years, 
might  be  dredged  awa}'.  As  we  have  said,  this  work  was  not 
reached  with  the  appropriation  made  by  Congress  in  response,  and 
has  remained  untouched.  Meantime  the  extension,  we  are  informed, 
has  been  going  steadily  on,  at  about  the  same  rate  as  formerly, 
measured  superficially,  and  at  even  a  greater  rate  below  the  surface. 
We  consider  that  the  removal  of  the  portion  of  this  spit  which  has 
advanced  upon  the  ship-channel  is  a  work  that  can  be  no  longer 
postponed  without  serious  injury  to  the  main  channel  at  the  very 
threshold  of  the  port ;  and  we  earnestly  ask  that  a  sufficient  appro- 
priation ma}'  be  made  for  removing  this  growing  evil. 

§  7.  Widening  of  Main  Ship-Channel  at  Narrows:  The  project 
for  the  enlargement  of  the  main  ship-channel  by  the  removal  of  por- 
tions of  LovelPs  Island  was  never  quite  completed. 

The  design,  as  reflected  in  Gen.  Foster's  report  of  Januar}'  9, 
1868,  was  to  widen  the  channel  to  685  feet  between  the  eighteen- 
feet  curves,  and  to  dredge  to  a  uniform  depth  of  twenty-three  feet 
at  mean  low-water.  We  presume  it  was  designed  to  extend  the 
twenty-three  feet  depth  as  near  to  the  eighteen-feet  curves  (from 
which  the  width  proposed  was  measured)  as  the  proper  slope  of 
repose  in  the  material  would  permit,  which  slope  would  perhaps 
be  1  :  5. 

Gen.  Foster  in  his  final  report  concerning  this  matter,  dated 
January  10,  1871,  states  that  u  this  improvement  has  widened  the 
channel  at  this  point,  at  the  depth  of  the  eighteen-feet  curves,  from 
its  former  width  of  365  feet  to  625  feet,  a  gain  of  260  feet." 

While  the  above  statement  is  correct  as  a  rule,  and  the  improve- 
ment is  one  of  ver}-  great  benefit,  nevertheless  there  are  some  out- 
lying lumps  that  have  not  been  swept  awa}r  by  the  current,  as  Gen. 
Foster  presumed  the}'  would  be.  Moreover,  as  indicated  by  the 
aforesaid  report,  the  original  design  for  widening  the  twenty -three- 
feet  channel-way  has  not  been  fully  realized. 

§  8.  Nash's  Rock:  This  is  a  serious  obstruction,  in  the  entrance 
to  Boston  Harbor,  one-third  of  the  wa}r  over  from  Brewster  Spit  to 
Point  Allerton.  The  depth  of  water  upon  it,  thirteen  feet  at  low- 
tide,  is  scarcely  sufficient  to  permit  a  heavy  ship  to  go  over  it  at  the 
top  of  the  tide  ;  so  that  it  is  alwa}-s  a  source  of  alarm,  and  vessels 
to  avoid  it  make  such  a  sheer  to  the  southward  that  they  are  in 
danger  of  running  upon  the  "Centurions,"  a  group  of  rocks  on  the 
other  side  of  the  channel  further  up. 
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Two  or  more  vessels  are  reported  to  have  struck  Nash's  rock 
during  the  past  }*ear,  and  its  removal  would  be  highly  gratifying  to 
shippers  and  seamen. 

§  9.  State  Rock:  Since  the  injury  and  detention  of  the  steamer 
Norman,  which  struck  on  this  rock  some  time  since,  there  has  been 
a  growing  desire  among  pilots  and  seamen  to  have  this  obstacle 
removed*.  It  appears  upon  the  Coast  Survey  Chart  of  1857  at  the 
elbow  on  the  south  side  of  the  Lower  Middle  Shoal  marked  by  buoy 
No.  8. 

§  10.  Palmyra  Rock:  The  exact  position  of  the  rock  upon  which 
the  Cunard  steamer  Palmyra  struck,  about  a  year  since,  is  unknown 
to  this  Board.  A  search  for  this  rock  and  its  removal,  if 'in  the 
pathwa}T  of  commerce,  would  be  a  valuable  work. 

JOSIAH  QUINCY. 
DARWIN  E.  WARE. 
F.  W.  LINCOLN. 
J.  N.  MARSHALL. 
W.  T.  GRAMMER. 


REPORT  OF  GENERAL  GEORGE  THOM, 

UNITED  STATES  ENGINEER 

On  Government  Work  in  Boston  Harbor  and  elsewhere  in 
Navigable  Waters  of  Massachusetts, 

United  States  Engineer  Office,  ) 
Boston,  Mass.,  Jan.  1,  1873.  ) 

Brigadier-General  A.  A.  Humphreys,  Chief  of  Engineers  U.S.A.,  Washington,  D.  C. 

General  : — I  have  the  honor  to  submit  the  following  report  of 

operations  during  the  six  months  ending  December  31,  1872,  on  the 

several  works  in  progress  for  the 

Preservation  and  Improvement  of  Boston  Harbor,  Massachusetts. 
These  works  consist  of  the  following,  viz. : — 

1.  Sea-wall,  for  the  protection  and  preservation  of  Point  Allerton. 

2.  Sea-wall,  for  the  protection  and  preservation  of  Gallop's 
Island. 

3.  Sea-wall,  for  the  protection  and  preservation  of  Long  Island 
Head. 

4.  Completion  of  the  removal  of  Kelly's  Rock  ;  and 

5.  Deepening  the  channel  (by  dredging)  through  the  Upper  Mid- 
dle Bar. 

Sea-wall  on  Point  Allerton. — "Work  upon  this  wall  was  commenced 
in  September,  1870,  under  a  contract  made  May  24,  1870,  with  Mr. 
10 
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James  M.  Andrews,  and  was  carried  on  under  that  contract  until 
the  first  of  June,  1871,  when  the  appropriation  under  which  that 
contract  was  made  became  exhausted.  The  work  was  thence  con- 
tinued under  the  new  appropriation  of  March  3,  1871,  with  hired 
labor  and  machinery,  until  the  20th  of  August,  1871,  when  it  was 
continued  under  a  contract  made  the  26th  of  July,  1871,  with  Mr. 
James  M.  Andrews,  the  former  contractor,  the  work  on  thi^  contract 
having  been  completed  on  the  31st  of  December,  1871.  Owing  to 
the  exhaustion  of  the  appropriation  made  for  the  improvement  of 
this  harbor,  operations  were  suspended  upon  this  sea-wall  until  the 
1st  of  September,  1872.  when  it  was  resumed  by  the  former  con- 
tractor under  a  new  contract,  dated  August  24,  1872.  Under  tins 
contract,  which  was  completed  on  the  30th  of  November,  the  follow- 
ing work  has  been  done,  viz. : — 

237T1o  linear  feet  of  granite  wall  (including  facing  and  coping 

with  concrete  foundation  and  backing). 
680T61J  cubic  yards  of  excavation  for  the  foundation  ;  and 
1,8 72^-    cubic  }Tards  of  backfilling. 

The  total  cost  of  which  work,  as  per  contract,  was  820,086.94. 

There  now  remains  to  be  done,  in  order  to  complete  this  wall  to 
its  length  of  1,180  feet  (as  now  contemplated)  : 

253  linear  feet  of  wall  (i.  e.,  granite  facing  and  coping,  concrete 
foundation  and  backing) . 

750  cubic  yards  of  excavation  for  the  foundation  of  same. 
3,200  cubic  yards  of  backfilling  ;  and 
1,967  superficial  yards  of  granite  pavement. 

The  estimated  cost  of  which  work  is  (including  contingencies) 
$40,000.00. 

This  work  could  easily  be  completed  in  one  season,  should  the 
appropriation  be  made  large  enough  for  that  purpose. 

Sea-wall  on  Gallop's  Island. — Work  upon  this  wall  was  com- 
menced in  the  }*ear  1868,  under  a  contract  made  May  26,  1868,  with 
Mr.  James  M.  Andrews,  of  Biddeford,  Me.,  and  was  carried  on  under 
that  contract  until  the  end  of  April,  1871  ;  after  which  it  was  con- 
tinued, with  hired  labor  and  machinery,  up  to  the  latter  part  of  Sep- 
tember, 1871,  since  which  time  operations  have  been  suspended. 
There  remains  to  be  clone,  for  the  completion  of  this  work,  about 
5,000  cubic  yards  of  grading  on  the  bluff  in  its  rear;  and  a  stone 
apron-work  made  for  the  protection  of  a  portion  of  this  wall,  the 
estimated  cost  of  which  is,  say  $5,000.00. 
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Sea-wall  on  Long  Island  Head. — The  construction  of  this  wall 
was  commenced  in  August,  1870,  under  a  contract  made  May  14, 
1870,  with  Mr.  James  M.  Andrews,  and  was  carried  on  under  that 
contract,  until  the  1st  of  June,  1871,  when  the  appropriation  under 
which  the  contract  was  made  became  exhausted.  The  work  was 
thence  continued  under  the  appropriation  of  March  3,  1871,  with 
hired  labor  and  machinery,  until  the  21st  of  August,  1871  ;  after 
which  it  was  continued,  under  a  contract  made  July  26,  1871,  witli 
Mr.  James  M.Andrews,  until  the  middle  of  Ma}',  1872,  when  his  con- 
tract was  completed.  Owing  to  the  exhaustion  of  the  appropriation 
made  for  the  improvement  of  this  harbor,  operations  were  suspended 
upon  this  sea-wall  until  the  1st  of  September,  1872,  when  they  were 
resumed  b}~  the  former  contractor,  under  a  new  contract,  dated 
August  23,  1871.  Under  this  contract  (completed  November  30, 
1872),  the  following  work  has  been  done,  viz. : 

328f  linear  feet  of  granite  wall   (including  granite  facing  and 

coping,  with  concrete  foundation  and  backing). 
^61TVo  cubic  yards  excavation  for  the  foundation  ;  and 
1,494|  cubic  yards  backfilling. 

The  total  cost  of  this  work,  as  per  contract,  was  $20,773.03. 

There  now  remains  to  be  done,  in  order  to  complete  this  wall  to 
its  contemplated  length  of  2,100  linear  feet : 

540  linear  feet  of  wall  (i.  e.,  granite  facing  and  coping,  with  con- 
crete foundation  and  backing) . 
1,485  cubic  yards  of  excavation  for  the  foundation. 
4,000  cubic  yards  of  backfilling  ;  and 
3,460  superficial  yards  of  granite  pavement. 

The  estimated  cost  of  which  work  is  (including  contingencies) , . 
say  $60,000.00. 

Kelly's  Rock.— In  1869  and  1870,  this  sunken  ledge  was  broken 
up  and  removed  to  a  depth  of  23  feet  at  mean  low-water,  with  the 
exception  of  a  few  projecting  points,  which  still  have  but  21^  feet  of 
water  over  them,  which  it  is  contemplated  to  remove  early  next 
season. 

•The  estimated  cost  of  this  work  is  $500.00. 

I  'pper  Middle  Bar.— The  contemplated  plan  for  the  improvement 
of  this  bar,  consists  in  the  excavation  of  a  channel  through  it.  to  a 
width  of  600  feet,  and  to  a  depth  of  23  feet  at  mean  low-water— the 
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average  length  of  the  projected  cut  being  2,200  feet.  The  depth  of 
the  excavation  will  vary  from  one  to  seven  feet. 

Under  a  contract  made  Ma}'  24,  1870,  with  Mr.  Emory  R.  Sew- 
ard, of  Albany,  New  York,  dredging  was  carried  on  at  this  bar  until 
June  1,  1871,  when  the  appropriation  under  which  the  contract  was 
made  became  exhausted, — 26,120  cubic  yards  having  been  excavated 
under  that  contract,  whereby  one  cut  was  partially  opened  to  a 
width  of  45  feet,  and  to  a  depth  of  from  20  to  23  feet  at  mean  low- 
water  ;  some  progress  was  also  made  on  a  second  cut. 

Under  the  appropriation  of  March  3,  1871,  a  new  contract  was 
made  July  29,  1871,  with  Mr.  R.  G.  Packard  of  Brooklyn,  N.  Y. 
This  contract  was  completed  on  the  29th  of  June,  1872,  by  the  ex- 
cavation of  20,305  cubic  yards  ;  making  the  total  quantity  of  exca- 
vation to  that  date,  46,425  cubic  yards. 

In  July,  and  again  in  September,  1872,  proposals  were  invited  for 
continuing  the  dredging  on  this  bar,  under  the  appropriation  of  June 
10,  1872  ;  but  the  proposals  received  not  being  satisfactory  to  me, 
they  were  not  accepted. 

During  the  dredging  operations  in  May  last,  a  large  granite 
bowlder,  of  about  nine  cubic  yards,  was  discovered  in  the  middle  of  the 
"Upper  Middle"  channel,  having  but  16£  feet  of  water  over  it  at 
mean  low-water.  This  bowlder  was  removed  early  in  November  last, 
by  George  W.  Townsend,  of  Boston,  under  his  contract  of  August 
31,  1872. 

The  work  thus  far  done  upon  this  bar,  consists  in  the  excavation 
of  one  cut  40  feet  in  width,  and  1 ,800  feet  in  length,  through  the 
whole  length  of  the  bar,  and  the  partial  completion  of  a  second  cut 
for  a  length  of  1,040  feet,  to  a  depth  of  23  feet  at  mean  low-water. 

To  complete  this  channel  to  the  contemplated  width  of  600  feet, 
will  require  about  230,000  cubic  yards  of  dredging,  the  cost  of  which, 
including  contingencies,  is  estimated  at  $190,000.00. 

In  addition  to  the  operations  above  reported,  a  very  accurate  re- 
survey  has  been  made  of  "  The  Narrows,"  in  the  vicinity  of  Gallop's 
Island,  Nixmate,  George's  Island,  Lovell's  Island  and  Great  Brewster 
Bar,  in  order  to  ascertain  what  changes,  if  an}',  have  taken  place 
since  the  widening  of  the  channel  and  the  completion  of  the  other 
improvements  in  that  vicinity.  A  report  on  this  resurvey  will  be 
submitted  as  soon  as  the  drawings  are  completed. 

In  the  month  of  December  an  examination  was  made  of  the  wreck 
of  the  Schooner  "  Delos,"  near  Fort  Warren  wharf ;  and  a  report 
was  submitted,  with  an  estimate  of  the  probable  cost  of  its  removal, 
amounting  to  $1,000.00. 

The  following  is  a  recapitulation  of  the  estimates  of  the  cost  of 
completing  all  the  works  above  named,  viz. : — 
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1.  Sea-wall  on  Point  Allerton,   $40,000  00 

2.  Sea-wall  on  Gallop's  Island,    .       .       .       .       .  5,000  00 

3.  Sea-wall  on  Long  Island  Head,       ....  60,000  00 

4.  Completion  of  the  removal  of  Kelly's  Rock,    .       .  500  00 

5.  Completing  the  channel,  by  dredging  through  the 

Upper  Middle  Bar,  to  a  width  of  600  feet,  .       .  190,000  00 

6.  Removing  wreck  of  Schooner  "  Delos,"  .       .       .  1,000  00 

Total,  $296,500  00 

Unexpended  balance  of  appropriation  of  June  10,  1872,  available 
for  this  harbor,  December  31,  1872,  say  $28,500. 

Additional  amount  required  for  completing  the  improvements  at 
present  contemplated,  $268,000. 

Respectfully  submitted,  . 

GEO.  THOM, 

Lieut.-Col.  of  Engineers,  Brevet  Brig. -Gen.  U.  S.  A. 


U.  S.  Engineer  Office,  ) 
Boston,  Mass.,  January  27,  1873.  $ 

Hon.  Josiah  Quincy,  Chairman  Board  of  Harbor  Commissioners. 

Sir  : — I  have  the  pleasure  of  furnishing,  in  compliance  with  the 
request  contained  in  your  letter  of  the  21st  instant,  a  copy  of  my 
report  to  the  chief  of  engineers,  on  the  several  works  under  my 
charge,  for  the  improvement  of  harbors  and  rivers  in  the  State  of 
Massachusetts,  for  the  six  months  ending  December  31,  1872,  as 
follows,  viz. : 

I.  Preservation  and  Improvement  of  Boston  Harbor. 

[A  copy  of  this  report  was  forwarded  on  the  2d  instant.] 

II.  Improvement  of  Merrimac  River. 

The  following  appropriations  have  been  made  by  Congress  for  the 
improvement  of  this  river,  viz. : — 

By  Act  of  July  11,  1870,  "for  improvement  of  Merrimac 

River,  Mass.,"  $25,000  00 

By  Act  of  March  3,  1871,  "  for  improvement  of  Merrimac 

River,  above  Haverhill,  Mass.,"   25,000  00 

By  Act  of  June  10, 1872,  "  for  improvement  of  Merrimac 

River,  above  Haverhill,  Mass.,"   25,000  00 


Total,  •     .  $75,000  00 
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Amount  expended  up  to  July  1,  1872,   ....  $49,512  96 

Unexpended  balance  July  1,  1872,        ....  $25,487  04 

Unexpended  balance  Januaiy  1,  1873,  ....  $25,180  25 

The  work  originally  projected  for  the  improvement  of  Merrimac 
River,  embraced — 

1.  The  removal  of  obstructions  at  the  Upper  and  Lower  Falls, 
above  Haverhill,  so  as  to  have  a  channel  60  feet  wide  and  4  feet 
deep  in  the  lowest  stages  of  the  river. 

2.  The  removal  of  the  two  Gangway  Rocks,  near  the  mouth  of 
the  river,  in  Newbuiyport  Harbor,  Mass. 

3.  The  removal  of  the  rocks  known  as  "  The  Boilers,"  near  the 
city  wharves  at  Newbuiyport. 

4.  The  removal  of  the  wreck  of  the  Schooner  "  Globe,"  a  coal- 
vessel,  sunk  at  the  mouth  of  the  river,  near  Newbuiyport  light- 
house. 

Up  to  the  first  of  July,  1872,  the  following  work  had  been  done 
under  the  above  appropriations,  viz. : — 

1.  The  main  Gangway  Rock  in  Newburyport  Harbor  was  broken 
up  and  removed  (in  1870)  to  a  depth  of  9£  feet  at  mean  low-water ; 
and  a  commencement  was  made  in  the  removal  of  North  Gangway 
Rock. 

2.  The  removal  (in  1870)  of  the  wreck  of  the  Schooner  "Globe." 

3.  The  excavation  and  removal  (in  1870)  of  475  cubic  yards  of 
material,  from  the  channel  in  the  Lower  Falls,  above  Haverhill ;  and 
the  additional  excavation  and  removal  (in  1871)  of  2,100  cubic 
yards  of  material  in  those  falls,  under  a  contract  made  May  31, 
1871,  with  Mr.  H.  S.  Fretch,  of  Boston,  Mass.  In  addition  to 
which  a  sunken  ledge  which  extended  directly  across  the  river  at 
these  falls,  was  partially  broken  up,  ready  for  removal. 

The  work  done  in  these  falls  on  the  1st  of  July,  1872,  consisted 
in  the  excavation  of  a  channel  to  a  width  of  60  feet  in  the  lower 
portion  of  the  falls,  up  to  where  crossed  by  the  sunken  ledge ;  the 
partial  breaking  up  of  the  ledge  ;  and  some  dredging  in  the  channel 
above  the  ledge — but  not  so  as  to  give  a  continuous  channel  of  the 
required  depth,  through  the  entire  length  of  the  falls — the  work  in 
these  falls  being  about  one-half  completed. 

4.  A  resurvey  made  (in  1871)  of  the  river,  from  the  foot  of  Ha- 
zeltine  Rapids  up  to  the  locks  at  Lawrence,  a  distance  of  7£  miles, 
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including  particularly  the  several  rapids  and  shoals  needing  improve- 
ment. 

Under  the  appropriation  made  by  Act  of  June  10,  1872,  for  the 
improvement  of  this  river  "  above  Haverhill"  it  was  decided  to  com- 
plete the  channel  at  the  "  Lower  Falls,"  as  well  as  at  Hazeltine 
Rapids  next  below  the  Lower  Falls,  to  that  extent  found  to  be 
necessary  by  the  resurvey  of  1871.  Proposals  were  accordingly 
invited  for  this  work,  for  which  two  were  received  on  the  6th  of  Sep- 
tember, the  lowest  being  that  of  Mr.  Augustus  R.  Wright,  of 
Geneva,  N.  Y.,  for  doing  the  required  dredging,  at  $4^^  per  cubic 
yard,  as  measured  in  the  scows.  On  the  9th  of  September  a  con- 
tract was  made  with  Mr.  Wright  for  this  work — to  be  commenced  as 
soon  thereafter  as  practicable,  and  to  be  completed  on  or  before  the 
30th  of  June,  1873.  Owing  to  the  frequent  and  heavy  rains  which 
continued  throughout  the  remainder  of  the  season,  the  river  was 
raised  to  such  a  stage,  as  to  have  been  impracticable  for  this  work 
in  "  the  falls"  ;  so  that  no  work  has  thus  far  been  done  under  this 
contract. 

The  following  is  an  estimate,  as  modified  by  the  resurvey  of  1871, 
of  the  cost  of  the  improvements  now  projected  for  the  improvement 
of  the  river,  both  in  the  harbor  of  Newburyport  and  above  Haver- 
hill, viz. : — 

1.  Completing  the  removal  of  North  Gangway  Rock  in 

Newburyport  Harbor,  700  cubic  yards,  at  $20,       .  $14,000  00 

2.  Removing  "The  Boilers"  near  the  city  wharves,  in 

Newburyport  Harbor,   6,000  00 

3.  Excavating  a  channel  60  feet  in  width  and  4  feet  in 

depth,  in  the  lowest  stages  of  the  water,  at  Hazel- 
tine  Rapids,  1,900  cubic  yards,  at  $5,    .       .       .     9,500  00 

4.  Completing  the  channel  to  same  width  and  depth  at 

the  "  Lower  Falls,"  2,500  cubic  yards,  at  $5, .       .   12,500  00 

5.  Excavating  a  channel  to  same  width  and  depth  at  the 

"Upper  Falls,"  6,500  cubic  yards,  at  $5,       .       .  32,500  00 
Engineering  expenses  and  other  contingencies,  say       .     7,680  25 


Total,  $82,180  25 

Amount  available  January  1,  1873,       ....  25,180  25 


Additional  amount  required  for  completing  all  the  im- 
provements, as  now  contemplated,        .       .       .  $57,000  00 
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Survey  of  Merrimac  River,  Massachusetts,  from  Haverhill  to  Neiv- 
buryport,  including  Duck  Hole  and  Currier  Shoals. 

This  survey  was  called  for  by  Act  of  Congress  approved  June  10, 
1872,  "making  appropriations  for  the  repair,  preservation  and  com- 
pletion of  certain  public  works  on  rivers  and  harbors,  and  for  other 
purposes  "  ;  and  was  made  in  August  and  September,  1872,  b}T  Lieut. 
James  B.  Quinn,  U.  S.  Corps  of  Engineers,  under  nry  instructions. 

The  object  of  this  survey  was  to  ascertain  what,  if  any,  ledges, 
bowlders,  shoals  or  other  obstructions  exist  to  impair  the  navigation 
of  this  river  between  "  the  falls "  in  Haverhill  and  the  mouth  at 
Newburyport,  and  to  determine  the  nature  and  extent  of  such  ob- 
structions, with  the  probable  cost  of  their  removal.  These  obstruc- 
tions are  described  in  Lieut.  Quinn's  report ;  and  his  recommenda- 
tions to  so  improve  the  river  as  to  permit  vessels  of  20  feet  draft  to 
ascend  to  Amesbury  Feny ,  and  vessels  of  1 1  feet  draft  thence  up  to 
Haverhill,  have  my  approval. 

The  cost  of  these  improvements  as  estimated  by  me,  is  as  fol- 
lows, viz. : — 

1.  Removal  of  Gangway  Rock,  No.  3,  14  cubic  yards, 

at  $30,  ......... 

2.  Removal  of  two  rocks  above  Deer  Island  Bridge,  108 

cubic  yards,  at  $20,  ...... 

3.  Removal  of  Rocks  at  Rocks  Bridge,  .... 

4.  Removal  of  Little  Currier  Rock,  2  cubic  yards,  at 

$12 

T(J(J?  ........ 

5.  Dredging  at  Currier  Shoals,  6,500  cubic  jTards,  at 

75  cents,  

6.  Dike  at  Silby's  Head,  350  feet,  at  $25, 
Adding  for  contingencies,  say,  ..... 


Total,  $20,000  00 

III.  Removing  Rocks  in  Gloucester  Harbor. 
By  an  Act  of  Congress  approved  June  10,  1872,  there  was  appro- 
priated "  for  removing  rocks  in  Gloucester  Harbor,  Mass.,"  the  sum 
of  $10,000.    This  appropriation  is  to  be  applied  to  the  removal  of 
the  several  rocks,  named  as  follows,  viz. : — 

1.  Babson's  Ledge. — This  ledge  is  about  800  feet  south-west  from 
Fort  Point.  It  has  about  18  feet  of  water  upon  it  at  mean  low- 
water  ;  is  covered  for  the  greater  part  with  bowlders  of  various  sizes, 
from  small  shingle  wedged  in  between  the  bowlders,  up  to  pieces  of 


$280  00 

2,160  00 
1,000  00 

25  00 

4,875  00 
8,750  00 
2,910  00 
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twenty  and  more  tons,  some  of  which  have  less  than  13  feet  of  water 
over  them  at  mean  low-water.  Between  the  18-feet  curves,  its  ex- 
treme length  is  260  feet,  and  its  greatest  width  is  178  feet,  with  an 
area  inside  of  3,000  square  yards.  It  is  required  to  obtain  a  depth  of 
18  feet  of  water  over  this  ledge  at  mean  low-water,  which  will  necessi- 
tate the  removal  of  670  yards  (more  or  less)  of  bowlders  and  ledge. 

2.  Clam  Bock. — This  rock  is  situated  near  the  entrance  of  Harbor 
Cove  ;  is  a  round  clam-shell  shaped  head,  cropping  out  from  a  solid 
ledge  of  coarse,  dark-colored  granite.  Its  length  is  15  feet,  and 
average  width  11^  feet ;  it  has  one  foot  of  water  over  it  at  mean  low- 
water,  and  rises  8  feet  above  the  bottom  surrounding  it ;  and  contains 
about  30  cubic  yards  above  the  plane  9  feet  below  mean  low-water, 
to  which  depth  it  is  required  to  be  removed. 

3.  Pinnacle  Bocks. — These  rocks  consist  of  several  bowlders, 
about  500  feet  to  the  eastward  of  Clam  Rock,  the  largest  of  which 
rises  8  feet  4  inches  above  its  surrounding  bottom  of  soft  mud,  in 
which  it  is  imbedded  to  a  depth  of  from  1  to  1^  feet,  and  has  8^ 
feet  of  water  over  it  at  mean  low-water.  It  measures  16  feet  in 
length  by  an  average  width  of  14  feet,  and  is  9  feet  8  inches  high — 
containing  54^-  cubic  yards.  The  smaller  bowlders  near  it  (which 
form,  with  the  large  one,  the  so-called  "  Pinnacle  Rocks  ")  contain  24 
cubic  yards  (more  or  less)  additional — altogether  making  78^-  cubic 
yards  (more  or  less)  of  bowlders  to  be  removed. 

4.  Bock  off  J.  Friend's  Wharf. — This  rock  is  the  cropping  out  of 
a  granite  ledge,  and  is  4  feet  above  the  surrounding  bottom.  It  meas- 
ures 22  feet  in  length  by  12  feet  in  width,  and  has  13  feet  of  water 
over  its  top  at  mean  low-water — requiring  the  removal  of  22  cubic 
yards  (more  or  less)  in  order  to  obtain  the  required  depth  of  17  feet 
below  mean  low-water. 

5.  Bock  off  Pew's  Wharf. — This  is  a  small  granite  bowlder  con- 
taining 3  cubic  yards,  lying  in  about  five  feet  of  water  at  mean  low- 
water. 

The  contents  of  the  above-named  rocks  are  as  follows,  viz. : — 

1.  Babson's  Ledge     .       .    contains  670  cubic  yards,  more  or  less. 

2.  Clam  Rock    ...  "        30    "       "       "  " 

3.  Pinnacle  Rocks      .       .         "        78£  "       "       "  ;t 

4.  Rock  off  J.  Friend's  Wharf      "        22    "       "       "  " 

5.  Rock  off  Pew's  Wharf  .  kk         3    "       "       "  " 


Total,     ....  803^  cubic  yards,  more  or  less, 

n 
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Proposals  were  invited  for  this  work,  and  on  the  26th  of  August, 
1872,  a  contract  was  made  with  Mr.  George  W.  Townsend,  of  Bos- 
ton, Mass.,  for  removing,  at  SI 5  per  cubic  yard.  Clam  Rock,  Pinna- 
cle Rocks,  Rock  off  J.  Friend's  wharf  and  Rock  off  Pew's  wharf : 
also  for  removing,  at  S20  per  cubic  yard,  about  375  cubic  yards  of 
the  largest  bowlders  on  Babson's  Ledge. 

About  the  middle  of  November.  Mr.  Townsend  commenced  opera- 
tions under  his  contract,  with  a  diving-party,  vessel  and  crew 
specially  adapted  to  this  kind  of  work :  but  on  account  of  the 
breaking  out  of  small-pox  on  the  vessel,  the  crew  and  vessel  were 
placed  in  quarantine,  with  the  expectation  of  resuming  work  early 
in  December,  when  the  disease  again  broke  out  and  caused  a  sus- 
pension of  operations  for  the  winter.  Under  these  circumstances 
the  time  for  the  completion  of  this  contract  has  been  extended,  by 
authority  from  the  department,  until  the  30th  of  June,  1873. 

Unexpended  balance  available  January  1,  1873.  89.791.30.  which 
is  sufficient  for  the  removal  of  such  rocks  as  are  now  deemed 
necessary. 

IV.  Improvement  of  Duxburv  Harbor. 

The  surveys  recentry  made  with  a  view  to  the  improvement  of 
this  harbor,  show  that  the  only  part  of  it,  to  the  improvement  of 
which  it  would  be  advisable  to  <rive  attention,  is  that  known  as 
Miles'  Channel  or  (South  Channel).  This  channel  extends  from  the 
"  Cow  Yard "  so  called,  up  in  a  north-westerly  direction  between 
Kingston.  Flats  and  Captain  Flats,  passing  about  800  feet  to  the 
southward  of  Captain's  Hill,  to  near  the  new  wharf  extending  out 
from  the  south-western  shore  of  Captain's  Hill, — a  total  distance  of 
about  three  miles.  It  has  a  width  of  not  less  than  200  feet  with  Ll£ 
of  water  at  mean  low-water  (or  about  21  feet  at  mean  high-water) 
for  a  distance  of  2£  miles,  i.  e.  from  the  "  Cow  Yard  "  to  the  M  Spit " 
projecting  in  a  south-westerly  direction  from  the  southern  point  of 
Captain's  Hill ;  and  from  this  "  Spit  "  upwards  in  the  remaining  half 
mile  it  becomes  narrow  and  crooked,  having  a  width  of  not  more 
than  80  feet  for  a  depth  of  eight  feet  at  mean  low-water.  This 
upper  half  mile  of  the  channel,  which  is  the  only  portion  that  needs 
improvement,  is  obstructed  by  the  ••  Spit •"  referred  to.  and  more 
especially  by  "  Splitting-Knife  Bar  ;  "  and  it  is  now  contemplated 
with  the  approval  of  the  department,  to  so  straighten  and  enlarge 
this  channel  in  those  places,  as  to  have  a  width  of  250  feet  for  a 
depth  of  8  feet  at  mean  low-water.  This  will  require  about  45.000 
cubic  yards  of  dredging,  the  material  being  for  the  most  part  fine 
sand  and  some  mud. 

An  examination  made  in  July,  1872,  of  Duxbury  (outer)  Beach 
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showed  that  the  government  work  done  there  several  years  ago  for 
the  preservation  of  that  beach  and  consequently  of  the  harbor 
which  is  formed  and  sheltered  by  it  has  greatly  strengthened  and 
otherwise  benefited  the  beach.  There  are,  however,  several  depres- 
sions of  from  12  to  15  inches  on  the  beach  between  High  Pine  Hill 
and  Plum  Hill,  which  it  is  advisable  to  strengthen  with  brush-work. 

The  estimated  cost  of  the  work  thus  projected  for  the  improve- 
ment and  preservation  of  this  harbor  is  as  follows,  viz  : — 

1.  Dredging  in  Miles'  Channel  45,000  cubic  yards 

at  fifty  cents  (the  price  now  contracted  for),  .  $22,500  00 

2.  Preservation,  by  brush-work,  of  Duxbury  Beach, 

say,      .       .   500  00 

3.  Contingencies,  say,       ......     2,000  00 


Total,    .  "  $25,000  00 

Amount  appropriated  therefor  by  Act  of  June  10,  1872,      10,000  00 


Additional  amount  required  for  its  completion.  .  .  $15,000  00 
Amount  available  January  1,  1873,       ....     9,281  55 

It  having  been  decided  to  apply  this  appropriation  exclusively  to 
the  improvement  of  Miles'  Channel  by  dredging,  proposals  were 
twice  invited  for  the  work  before  a  reasonable  and  acceptible  bid 
was  received,  which  was  that  of  Mr.  Augustus  R.  Wright,  of  Geneva, 
N.  Y.,  for  doing  the  required  dredging  at  fifty  cents  per  cubic  yard, 
as  measured  in  the  scows.  On  the  7th  of  November,  1872,  with  the 
approval  of  the  department,  a  contract  was  made  with  Mr.  Wright  for 
this  work, — the  same  to  be  commenced  on  or  before  the  1st  of  April. 
1873,  and  to  be  completed  on  or  before  the  30th  of  June,  1873. 

In  July.  1872.  a  survey  was  made  of  Miles'  Channel  and  Duxbury 
Beach,  a  report  on  which,  together  with  the  explanatory  drawings, 
was  forwarded  to  the  department  on  the  6th  of  August,  1872. 

V.  Improvement  of  Plymouth  Harbor. 

The  work  projected  for  the  preservation  and  improvement  of  this 
harbor,  consists  in  the  construction  and  repairs  of  bulkheads  and 
jettees  composed  either  of  stone,  or  else  of  timber  and  brush 
ballasted  with  stone,  built  for  the  preservation  of  Long  Beach  and 
for  its  protection  from  the  storms  to  which  it  is  exposed.  This 
beach  serves  as  a  breakwater,  and  affords  to  the  harbor  its  only 
protection  from  the  easterly  storms. 

The  following  appropriations  have  been  made  by  Congress  for 
this  work.  viz. : — 
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By  Act  approved  July  11,  1870,  . 
By  Act  approved  March  3.  1871,  . 
By  Act  approved  June  10,  1872.  . 


.$10,000  00 
.  10,000  00 
.     2,500  00 


Total,  $22,500  00 

Amount  expended  therefore  up  to  July  1,  1872.    .       .   19,235  32 

Unexpended  balance  up  to  July  1,  1872,       .       .       .  $3,264  68 
Amount  expended  during  the  six  months,  ending- 
December  31,  1872,    2,523  62 

Amount  unexpended  January  1,  1873,  .       .       .       .  741  06 

Up  to  the  1st  of  July,  1872,  the  work  done  upon  the  bulkheads 
and  jettees  is  shown  on  the  accompanying  sketch.  In  addition  to 
which  a  large  quantity  of  beach-grass  has  been  planted  at  various 
places  above  on  Long  Beach.  In  the  extraordinary  gale  of 
November  15,  1871,  the  strength  of  the .  bulkheads  and  jettees  was 
most  severehr  tested ;  and  very  little  injury  was  done  thereby, 
except  to  that  portion  of  the  bulkhead  between  jettees  Nos.  28  and 
32,  and  to  jettees  Nos.  29  and  30  (as  shown  on  the  sketch)  ;  but 
these  were  not  so  much  injured  as  to  require  immediate  attention. 

In  conformity  with  the  project  of  June  22,  1872,  which  was 
approved  by  the  department,  work  was  resumed  about  the  middle 
of  July,  1872,  under  the  appropriation  of  June  10,  1872,  in  the 
repairs  on  the  bulkheads  and  jettees  on  Long  Beach,  and  were  com- 
pleted the  last  of  August  to  the  extent  then  deemed  necessary. 
This  work  was  done  by  hired  labor  and  with  materials  purchased  in 
open  market  and  consisted, — 

1.  In  making  about  200  linear  feet  of  brush  bulkhead  and  jettees 
to  replace  that  damaged  by  the  storm  in  November,  1871. 

2.  In  strengthening  the  outer  part  of  the  bulkhead  with  613  tons 
of  stone  purchased  for  that  purpose. 

3.  In  making  300  linear  feet  of  single-brush  jettees,  and  250 
linear  feet  of  small  stone  jettees  ;  and 

4.  In  planting  10,800  hills  of  beach-grass. 

In  order  to  continue  the  repairs  as  they  may  become  necessary 
from  time  to  time  there  will  probably  be  required  for  the  next 
season  the  additional  sum  of  S3, 000. 

A  resurvey  was  made  in  July,  1872,  of  Long  Beach,  a  cop}r  of 
which  is  hereto  attached,  on  which  are  shown  the  improvements 
made  thereon  up  to  the  present  time,  as  well  as  the  changes  in  the 
high  and  low  water  lines,  that  have  occurred  since  the  survey  of 
1870  (made  b}'  the  Engineer  Department),  and  also  since  the  survey 
of  1856,  made  by  the  U.  S.  Coast  Survey.    The  great  benefit  that 
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has  been  derived  from  these  improvements  since  the  year  1870, — the 
year  in  which  the  present  plan  of  bulkheads  and  jettees  was  com- 
menced— becomes  very  apparent  from  an  examination  of  these 
drawings. 

VI.  Removal  of  Rocks  at  Entrance  of  Wellfleet  Harbor. 

A  survey  of  this  harbor  made  in  1871,  showed  the  existence  of 
several  sunken  rocks  at  and  near  its  entrance  which  were  dangerous 
obstacles  to  its  navigation  ;  for  the  removal  of  which  an  appropria- 
tion of  $5,000  was  made  by  Act  of  Congress,  approved  June  10, 
1872. 

These  works  are  situated  and  described  as  follows,  viz. : — 

1.  Channel  Bock. — This  rock  is  situated  about  2,000  }Tards  to  the 
south-east  of  Billingsgate  Light,  and  lies  in  about  12  1-2  feet  of 
water  at  mean  low-water,  having  only  two  feet  of  water  over  its 
shallowest  part ;  its  greatest  dimensions  being  20  by  19  feet  by  10  1-2 
feet  in  height.  It  is  a  hard,  gray  granite  bowlder,  and  contains  92 
cubic  vards,  more  or  less. 

2.  Lobster  Rock. — This  rock  is  situated  in  mid-channel,  about 
1,400  yards  to  the  eastward  of  Billingsgate  Light.  It  is  a 
column-shaped  bowlder,  lying  in  18  feet  of  water,  with  4  1-2  feet  of 
water  on  it  at  mean  low-water :  its  greatest  dimensions  being 
13  1-4  by  10  1-4  feet,  by  14  feet  in  height,  and  its  contents,  60 
cubic  yards,  more  or  less. 

3.  Lumpfish  Bock. — This  rock  is  a  small  bowlder,  500  yards 
north-east  of  Lobster  Rock.  It  lies  in  9  feet  of  water  with  3  1-2  feet 
over  it,  at  mean  low-water;  its  greatest  dimensions  being  10  by  6 
feet  by  6  feet  in  height,  and  its  cubic  contents  12  yards,  more  or 
less. 

4.  Mayo's  Bock. — This  rock  is  situated  in  mid-channel,  40  feet 
west  of  "Buoy  No.  7."  It  is  a  bowlder  of  pyramidal  shape,  with 
2  7-10  feet  of  water  on  its  shallowest  part,  and  lies  in  8  feet  of 
water,  at  mean  low-water ;  its  greatest  dimensions  are  13  1-2  by  9 
feet  by  5  feet  in  height ;  and  its  contents  20  cubic  yards,  more  or 
less. 

5.  Bay  Bock. — This  rock  is  situated  about  700  yards  to  the 
north-west  of  Mayo's  Rock.  It  is  a  wedge-shaped  bowlder,  lying  in 
6  feet  of  water,  and  is  awash  at  low  tide.    Its  greatest  dimensions 
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are  15  by  8  feet  by  9  feet  in  height  and  its  contents  20  cubic  yards, 
more  or  less. 

Proposals  were  invited  for  this  work  ;  and  on  the  23d  of  August, 
1872.  a  contract  was  made  with  Mr.  Samuel  Dyer,  of  Truro,  Mass., 
the  lowest  of  five  bidders,  for  their  removal,  at  the  following  prices, 
to  wit : — 


1.  Channel  Rock,   $850  00 

2.  Lobster  Rock,   750  00 

3.  Lumpfish  Rock,   400  00 

4.  Mayo's  Rock,   450  00 

5.  Bay  Rock,  .   550  00 


Total,  $3,000  00 

The  contractor  commenced  operations  in  September,  and  con- 
tinued up  to  the  middle  of  October,  when,  owing  to  the  continuous 
stormy  weather,  he  was  compelled  to  suspend  work  until  spring. 
During  that  time  Channel  Rock  and  Bav  Rock  were  much  shattered, 
nearty  ready  for  removal.  With  the  approval  of  the  department  the 
time  for  completing  this  contract  has  been  extended  until  the  1st 
of  June,  1873.. 

Unexpended  balance  of  appropriation,  available  January  1,  1873. 
$4,639.60. 

VII.    Improvement  of  Provincetown  Harbor. 

The  work  done  up  to  the  1st  of  July,  1872,  for  the  preservation 
and  improvement  of  this  harbor  was  as  follows,  viz. : — 

1.  Bulkheads  and  jettees  of  various  descriptions  had  been  built 
from  time  to  time  along  Beach  Point,  for  its  preservation  and  pro- 
tection, both  by  the  United  States  Government  and  by  the  local 
authorities. 

2.  A  dike  was  built  in  1868  and  1869  bv  the  State  of  Massa- 
chusetts across  the  outlet  of  "  East-Harbor  Creek." 

3.  A  dike  was  built  in  1868  and  1869  by  the  United  States 
Government  across  "  East-Harbor  Creek."  at  the  "  Wading  Place." 
near  -'High  Head,"  about  two  miles  above  the  outlet  of  the  creek. 

4.  Wooden  bulkheads  and  jettees  had  been  built  at  different  times 
for  the  protection  and  preservation  of  the  beach  on  Long  Point. 

5.  A  stone  bulkhead  had  been  commenced  for  the  protection  and 
preservation  of  the  outer  end  of  Long  Point,  opposite  the  lighthouse 
and  the  "  Three-gun  Battery 

6.  A  substantial  dike  (272  feet  in  length)  built  in  1871-2  across 
the  head  of  Lancy's  Harbor,  near  Abel  Hill. 
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7.  Beach-grass  planted  on  Beach  Point,  Long  Point,  Abel  Hill, 
Cove  Section  and  Oblique  Section  ;  and  at  the  last  two  places  brush 
had  also  been  laid  for  their  further  protection  ;  and 

8.  Accurate  resurveys  made  in  1872  of  Cove  Section  and 
Oblique  Section,  together  with  elaborate  soundings  and  current 
observations  in  the  inner  harbor,  with  a  report  thereon. 

Of  the  several  appropriations  made  for  this  harbor  there  was, 
July  1,  1872,  an  unexpended  balance  of  $5,984.43. 

In  conformity  with  my  project,  dated  June  25,  1872,  this  amount 
lias  been  applied  as  follows,  viz.  : — 

1.  To  the  extension  of  several  jettees  on  BeaCh  Point  and  the 
State  Dike  between  52  and  71,  and  thence  to  90  (as  shown  by  the  red 
lines  on  the  accompanying  sketch),  in  all  660  linear  feet ;  and  to 
rebuilding  20  linear  feet  of  bulkhead  on  the  State  Dike. 

2.  Six  hundred  and  thirty  tons  of  rubble-stone  have  been  de- 
posited on  Long  Point,  in  front  of  the  "  Three-gun  Battery," 
making  123  additional  linear  feet  of  bulkhead  ;  and  135  tons  of 
scattered  stone  in  front  of  the  lighthouse  on  Long  Point  have  been 
removed  into  a  line  with  the  new  bulkhead,  thereb}-  still  further  in- 
creasing its  length  20  linear  feet.  This  stone  bulkhead  is  about  7 
feet  in  height  and  30  feet  wide  at  its  base. 

3.  About  8,000  hills  of  beach-grass  planted  on  Beach  Point. 

1.  Repairs  made  where  most  necessary  on  the  bulkhead  and 
jettees  and  the  State  Dike,  and  on  Beach  Point. 

This  work  has  all  been  done  by  hired  labor  with  materials 
purchased  in  open  market ;  the  cost  of  which,  during 
the  six  months  ending  December  31,  1872,  was,  .       .  $5,685  44 
Unexpended  balance  January  L,  1873,    ....      298  99 
Additional  amount  required  for  completing  the  work  now 

projected  for  this  harbor,   10,000  00 

VIII.    Survey  ok  the  Channel  and  Bank  at  Entrance  of 

Salem  Harbor. 

This  survey  was  provided  for  by  Act  of  Congress  approved  June 
10,  1872,  "  making  appropriations  for  the  repair,  preservation,  and 
completion  of  certain  public  works  ou  rivers  and  harbors,  and  for 
other  purposes  "  ;  and  was  made,  under  my  instructions,  in  August 
last,  by  my  assistant,  Mr.  Sophus  Haagensen,  civil  engineer.  His 
report  and  map  of  the  same,  also  prepared  under  my  direction, 
have  been  forwarded  to  the  department,  with  my  approval  of  the 
proposed  plan  of  improvement,  the  estimated  cost  of  which  is  as 
follows,  viz. : — 
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1.  For  excavating  a  channel  1,730  feet  long,  300  feet 
wide,  and  8  feet  deep  at  mean  low-water  (17.3  feet  at 
mean  high-water)  from  deep-water  to  the  entrance  of 

South  River,  including  contingencies,       .       .       .  $31,000  00 

2.  For  constructing  a  sea-wall  and  a  breakwater  for  the 
protection  of  Long  Point  (including  contingencies),    23,000  00 

Total  cost  of  improvements,  $54,000  00 

Very  respectfully, 

Your  obedient  servant, 

GEO.  THOM, 

Lieut. -Colonel  of  Engineers,  Brev.  Brig. -General,  U.  S.  A. 


REPORT  OF  GENERAL  H.  W.  BENHAM, 
Ox  Proposed  Work  on  Sea-walls  in  Boston  Harbor. 

Bostox  Mass.,  September  10,  1872. 
General  : — I  have  the  honor  to  make  the  following  report  in 
relation  to  the  sea-walls  of  the  Great  Brewster  Island,  of  Deer 
Island,  and  of  Lovell's  Island,  all  in  this  harbor,  for  the  year  ending 
June  30,  1872. 

The  Great  Brewster  Island  walls,  I  am  gratified  to  be  able  to 
state,  are  in  good  condition  throughout,  and,  as  they  were  repre- 
sented last  year,  affording  efficient  protection  to  the  bluffs  of  this 
island,  while  the  general  arrangement  and  direction  of  their  termi- 
nations is  such  that  there  has  been  no  essential  abrasion  to  old  level- 
drift  portions  of  the  island. 

All  of  the  buildings  (except  the  old  boarding-house  I  had  erected 
there  in  1849),  together  with  the  wood  or  pile  portion  of  the  wharf, 
have  been  removed  for  reconstruction  for  the  uses  of  the  batteries  at 
Long  Island  Head,  as  previously  reported.  No  funds  appear  to  be 
required  at  present,  and  none  are  now  asked  for  this  work. 

As  to  the  three  sea-walls  protecting  the  three  bluffs  of  Deer 
island,  I  would  report  them  as  in  essentially  good  condition, 
especially  in  the  parts  that  had  been  rebuilt.  A  few  defects  are 
found  by  the  falling  or  drawing  out  of  the  foundation-stones,  even  in 
some  cases  on  the  parts  rebuilt,  by  their  not  having  been  taken  up 
to  the  lowest  foundation-course,  and  b}T  a  greater  force  of  the  cur- 
rent or  waves  along  these  foundations  than  appears  to  have  existed 
before,  but  most  of  them  are  reparable  without  great  expense.  But 
for  the  reconstruction  of  certain  additional  portions  of  north- 
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head  wall  with  mortar  and  concrete  backing,  and  providing  addi- 
tional stone  for  pile-jettees  along  this  wall  for  its  permanent  secur- 
ity (though  not  of  immediate  pressing  necessity) ,  I  would  respectfully 
repeat  the  recommendation  in  my  report  of  September  6,  1870,  and 
of  August  30,  1871,  that  there  should  be  appropriated  the  sum  of 
$18,000. 

In  relation  to  the  sea-walls  at  Lovell's  Island,  I  would  respect- 
fully report  that  the  sea-wall  on  the  south-east  side,  or  on  the  east 
main  bluff,  erected  in  1869-70,  is  in  as  perfectly  good  condition  as 
the  day  it  was  finished,  as  to  all  parts,  its  foundation,  jettees, 
coping,  paving,  &c.  ;  and  the  position  and  lines  of  the  work,  even 
with  its  low  relief  of  10  feet,  including  foundation,  are  such  that 
there  is  no  abrasion  of  the  bluff  in  rear  or  at  the  ends,  or  scarcely  a 
variation  in  the  level  of  the  shingle-drift  of  six  inches  from  the  joint 
of  the  two  lower  courses  of  stones  above  the  foundation. 

And  I  would  state  that  the  old  sea-wall  of  Ram  Head  is  also  in 
good  condition,  in  its  mainly  exposed  part ;  the  repairs  applied  to 
its  foundation  there  two  or  three  years  ago  appearing  to  answer  the 
purpose  perfectly,  and,  except  a  slight  displacement  of  the  stones  of 
the  west  jettee  and  extremity  of  the  wall,  it  appears  perfectly  to 
answer  its  design  for  the  protection  of  the  remains  of  Ram  Head. 
Immediately  south  of  and  adjacent  to  this  west  termination  of  the 
Ram-Head  wall  there  is.  however,  the  continued  abrasion  to  the  shore, 
as  stated  in  my  reports  of  September  1,  1870  and  1 871  ;  this  extends 
some  eighty  yards  with  a  deeply-indented  curve  of  shore-line  drift, 
with  a  narrow  ridge  of  shingle,  on  the  top  of  which  the  surf-deposits 
of  the  recent  storms  are  now  resting,  the  sea  having  even  passed 
over  to  flood  a  portion  of  the  island  between  the  Ram  Head  and  main 
bluff.  And  it  is  obvious  that  any  slight  additional  strength  of  the 
waves  in  a  future  storm  might  break  through  this  ridge  and  force  a 
channel  entirely  through  at  the  east,  between  the  two  bluffs  and  the 
sea-wall  already  built,  even  if  it  did  not  work  a  passage  to  the 
south-east  toward  the  main  channel,  to  its  great  injury,  if  not  to  its 
destruction.  ^ 

In  view  of  this  danger .  i  would  respectfully  repeat  my  recom- 
mendation for  a  short  sea-wafl  for  the  extension  of  the  old  wall,  as 
also  an  "apron"  protection  still  beyond  it,  or  farther  south  upon 
the  water-lines  of  the  shingle-drift,  as  I  had  made  in  the  annual 
reports  above  referred  to  for  $lo,000. 

Respectful ly  submitted, 

H.  W.  BENHAM. 

Colonel  of  Engineers.  Brevet  Major- General. 

Brigadier-General,  A.  A.  Humphreys,  Chief  of  Engineer$. 
12 
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COMMUNICATION   OF  HON.   PELEG  W.  CHANDLER, 

In  Relation  to  the  Occupation  of  the  Boston  Stde  of  the 

Charles  River  Basin. 

The  proposed  water-park  on  Charles  River  has  attractive  feat- 
ure*, and  is  calculated  to  excite  a  good  deal  of  interest.  But 
there  are  numerous  practical  difficulties  in  carrying  out  the  project. 
As  it  regards  the  Boston  side  of  the  proposed  improvement,  these 
difficulties  are  very  serious.  The  plan  shows  a  considerable  space 
between  the  existing  lots  on  Beacon  Street  and  the  river.  If  it  be 
intended  to  annex  this- space  to  these  estates  it  must  be,  of  course, 
tor  a  large  consideration,  since  there  can  be  no  reason  why  a  portion 
of  the  river  should  be  filled  up  for  the  mere  purpose  of  enlarging 
and  improving  the  estates  on  Beacon  Street.  But  there  is  no  prob- 
ability that  the  proprietors  desire  to  increase  the  depth  of  their  lots, 
which  are  at  present  unusually  large,  and  there  seems  to  be  no 
practical  use  to  which  the  increased  extent  could  be  put  except  for 
gardens,  which  in  that  locality  would  be  of  little  value  on  account 
of  its  exposed  position.  If.  on  the  other  hand,  the  intention  be  to 
place  a  row  of  houses  on  the  new  marginal  street,  and  facing  the 
water,  it  would  be  difficult  to  sell  the  lots  for  such  a  purpose,  as  all 
who  are  familiar  with  the  powerful  winds  in  that  region  must  know. 
On  the  plan,  there  is  a  driveway  and  rows  of  trees,  but  it  would  be 
impossible  to  cultivate  trees  or  shrubs  there  unless  protected  from 
the  wind- by  a  high  fence,  which  would  obstruct  the  water-View. 

There  are  legal  objections  to  carrying  out  this  project  which  it 
would  be  tedious  to  enumerate,  but  which  would  embarrass  and 
perhaps  ultimately  defeat  the  whole  thing,  after  years  of  litigation. 
The  greatest  objection  of  all,  however,  applies  to  any  scheme  which 
involves  the  diminution  of  the  flow  of  water  in  Charles  River.  The 
value  of  this  river  for  sanitary  purposes  on  the  western  side  of  a 
great  city  is  inestimable.  An  immense  body  of  water  coming  in 
from  the  sea,  cooling  and  tempering  the  westerly  breezes  that  pas» 
over  a  large  portion  of  the  town,  is  what  few  cities  in  the  world  can 
boast  of,  and  is  one  of  those  great  natural  advantages  which  men  of 
sense  are  not  likely  to  throw  away.  I  say  nothing  here  of  the 
commercial  importance  of  such  a  large  bridge-locked  dock,  to  con- 
struct which  would  be  almost  beyond  the  capacity  of  human  effort, 
nor  of  the  danger  of  injuring  the  whole  harbor  of  Boston  by  changing 
the  current  and  diminishing  the  volume  of  Charles  River. 

The  question  is  often  asked,  What  shall  we  do  to  improve  this 
water-space?  and  the  answer  must  always  be,  having  regard  to  the 
health,  wealth,  happiness  and  comfort  of  the  people.  Let  it  alone. 
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Undoubtedly,  however,  some  measures  should  be  taken  in  regard  to 
the  Cambridge  shore,  where  a  marginal  street  might,  perhaps,  be 
laid  out  to  advantage,  and  where  there  might  be  houses  and 
gardens  facing  the  river,  inasmuch  as  it  has  a  southern  exposure, 
and  this  plan  need  not  necessarily  diminish  the  volume  of  water  in 
the  river  to  any  great  extent. 

When  the  Back  Bay  territory  was  originally  laid  out  for  building 
purposes  a  great  deal  of  attention  was  given  to  the  subject  of  drain- 
age. Scientific  gentlemen,  civil  engineers  and  men  of  practical  ex- 
perience gave  the  subject  their  best  attention.  As  the  whole  terri- 
tory was  in  effect  rescued  from  the  sea,  and  the  foundation  of  all 
structures  on  it  must  rest  upon  piles,  it  was  easy  to  see  that  the 
best  method  of  drainage  was  a  problem  of  no  easy  solution.  Without 
going  into  an  explanation  of  the  theories  advanced  and  of  the  experi- 
ments made,  it  is  sufficient  to  say  that  the  plan  which  was  ultimately 
adopted  was  based  upon  the  supposition  that  Charles  River  was  to 
remain  as  it  then  was,  and  particularly  that  the  line  of  filling  on  the 
southerly  side,  which  had  been  solemnly  established  hy  covenants 
between  the  State  and  the  Boston  and  Roxbury  Mill  Corporation, 
should  not  be  changed.  The  effect  of  the  farther  extending  this  line 
into  the  river,  thereby  diminishing  the  body  of  water  and  making  it 
necessary  to  extend  the  drains,  might,  and  ..probably  would,  be 
disastrous ;  not  indeed  affecting  the  houses  on'Beacon  Street,  each 
one  of  which  drains  directly  into  the  river,  but  disturbing  the  some- 
what complicated  system  of  drainage  extending  over  the  whole  ter- 
ritory. In  order  to  render  drainage  possible  in  that  locality  the 
houses  must  be  placed  at  a  certain  altitude,  and,  from  the  nature  of 
the  case,  the  drains  have  a  slight  descent,  but  they  can  be  washed 
out  by  the  tide.  They  are  constructed  upon  a  regular  and  scientific 
system,  and  they  operate  in  general  extremely  well ;  but  by  increas- 
ing their  length  their  efficiency  must  be  greatly  diminished.  Without 
further  comment  upon  this  point,  or  going  into  minute  and  tedious 
details  as  to  the  s}~steni  of  drainage  of  the  territory,  there  is  no 
doubt  whatever  that  grave  and  alarming  consequences  would  result 
from  the  adoption  of  any  plan  which  should  considerably  diminish 
the  ebb  and  flow  of  the  tide  of  Charles  River.  At  any  rate  it  would 
cause  a  very  general  excitement  among  those  who  now  occupy  this 
territory,  and  would  impede  and  embarrass,  if  it  did  not  prevent,  a 
successful  accomplishment  of  the  proposed  plan. 

Many  public  improvements  are  rendered  difficult  and  sometimes 
impossible  by  three  things :  First,  because  they  conflict  with  the 
legal  rights  of  individuals,  and  require  the  assent  of  various  par- 
ties who  have  conflicting  interests,  or  else  because  embarrassed  by 
tedious  litigations ;  secondly,  because  they  are  enormously  expen- 
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sive,  and  the  means  required  are  out  of  proportion  to  the  expected 
benefit :  thirdly,  because  they  are  of  an  experimental  character,  and 
while  the  injury  may  be  greater  than  the  benefit,  things  never  can 
be  placed  where  they  were  before.  The  proposed  water-park  seems 
liable  to  all  of  these  difficulties.  It  will  be  in  the  power  of  a  single 
individual  to  prevent  the  scheme  from  being  carried  to  complete 
success.  It  will  certainly  be  very  expensive  ;  and  it  is  an  experi- 
ment which  may  work  infinite  and  irreparable  injury  to  the  Back 
Bay  territory  and  to  the  harbor  itself.  No  doubt  the  time  has  come 
when  it  is  highly  desirable,  if  not  absolutely  necessary,  to  decide  on 
the  future  character  of  this  territory.  But  neither  the  citizens  of 
Boston  or  Cambridge,  or  the  inhabitants  of  the  Commonwealth  gen- 
erally, will  consent  to  give  up  this  noble  bay  for  the  purpose  of  mis- 
called improvement  in  house-lots,  driveways  and  gardens.  There  is 
plenty  of  land  in  this  vicinity  for  all  these  purposes,  but  there  is  no 
other  Charles  River.  To  call  that  a  water-park,  which  is  con- 
structed by  filling  up  two-thirds  of  the  area  of  this  river  is  clearly  a 
misnomer. 

The  erection  of  houses  on  the  water-side  of  Beacon  Street  has 
been,  in  some  respects,  a  great  improvement,  but  it  is  depriving  the 
public  of  one  of  the  finest  promenades  in  the  world.  It  is  true  that 
this  road  was  formerly  in  a  wretched  condition.  On  one  side  of  it  * 
was  the  empty  basin,  full  of  the  accumulated  filth  of  nearly  half  a 
century,  and  attended  with  noisome  smells  which  seriously  endan- 
gered the  health  of  the  citizens.  On  the  other  side,  also,  the  ap- 
pearance of  things  was  not  altogether  agreeable. — a  ragged  and  dirty 
shore  with  fierce  winds  six  months  of  the  year.  All  who  used  the 
way  were  required  to  pa}'  toll,  and  the  roadway  was  quite  narrow. 
The  efforts  which  were  commenced  nearly  twenty  years  ago  to  res- 
cue this  whole  territory  and  render  it  worthy  of  our  city,  were 
vehemently  opposed  at  every  step  by  interested  parties,  and  were 
only  successful  by  many  compromises.  Still,  the  loss  of  a  grand 
promenade,  from  which  the  whole  Back  Bay  was  visible,  is  a  serious 
one,  and  will  be  felt  more  and  more  as  new  buildings  are  erected. 
What  the  public  now  desire  is  an  unobstructed  view  of  the  river, 
and  ample  prevention  of  nuisances  therein.  So  far  as  a  driveway 
is  concerned  there  is  no  necessity  for  any  change ;  persons  who  ride 
or  drive  over  Beacon  Street  can  easily  find  charming  and  interesting 
localities  in  the  vicinity  of  Boston.  To  such  people  the  fact  that 
there  is  not  an  unobstructed  view  of  the  river  for  a  mile  or  two,  is 
not  of  much  consequence.  Most  of  them  doubtless  prefer  the  present 
state  of  things  to  that  which  formerly  existed,  especiall}'  as  the  Back 
Bay  territory  itself  furnishes  some  nine  miles  of  excellent  driving. 
The  large  mass  of  people  who  are  unable  to  ride  or  drive,  and  are 
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compelled  to  remain  in  the  city  through  the  summer,  derive  great 
benefit  from  the  better  condition  of  the  atmosphere  in  consequence 
of  the  west  winds  coming  over  this  great  body  of  water,  much 
greater  than  those  who  reside  near  it,  but  are  out  of  the  city  during 
the  hot  season.  But  they  also  naturally  desire — and  this  feeling 
will  not  diminish  as  the  years  pass  on — to  see  this  river  as  well  as 
to  feel  its  beneficial  effects.  The  immediate  problem,  therefore, 
which  it  is  desirable  to  solve  is,  how  to  provide  a  public  walk  or  an 
esplanade  on  the  water-side. 

The  sea-wall  on  Charles  River,  parallel  with  Beacon  Street,  is  one 
hundred  and  eighty  feet  distant  therefrom.  The  lots  are  one  hun- 
dred and  fifty  feet  deep.  This  leaves  a  space  between  the  lots  and 
the  river  thirty  feet  wide,  which  is  owned  by  the  proprietors  of  the 
lots,  but  is  open  to  public  use.  Now,  suppose  that  an  arrangement 
be  made  by  which  a  plank  walk  should  be  extended  from  the  sea-ivall 
directly  over  the  river  some  ten  feet  wide .  We  should  ultimately  have 
a  promenade  of  the  width  proposed  and  several  miles  in  length, 
which  would  be  unique  in  character,  convenient  of  access,  and  in  all 
respects  desirable.  Persons  passing  over  the  Common,  through  the 
Public  Garden  and  Arlington  Street,  would  come  immediately  upon 
this  fine  water-esplanade.  It  seems  to  me  that  this  project  is  prac- 
tical ;  that  it  could  seriously  interfere  with  no  person's  rights  ;  that 
the  assent  of  all  parties  interested  might  be  obtained  ;  that  it  would 
require  a  small  expenditure  of  money,  and  if  found  not  to  work 
well,  it  could  easily  be  removed.  Why  should  not  the  experiment 
be  tried? 

I  suppose  that  the  harbor  commissioners  might  authorize  the 
driving  of  a  few  piles  upon  which  this  walk  might  rest,  upon  such 
terms  as  they  considered  safe  and  reasonable.  Perhaps  the  means 
could  be  raised  by  private  subscription,  and  the  whole  accomplished 
very  soon,  to  a  limited  extent  at  least.  Certainly  such  an  experi- 
ment would  be  of  more  practical  utility  than  the  fine  plans,  now  so 
numerous,  of  great  parks  which  it  will  require  years  to  complete, 
even  after  their  location  has  been  determined  on.  Let  us  hope  that 
these  may  all  be  carried  out  in  due  time,  as  the  wealth  and  popula- 
tion of  the  city  increase.  By  the  side  of  such  ambitious  projects, 
however,  the  one  I  now  submit  may  seem  insignificant.  It  cer- 
tainly cannot  be  ushered  in  with  a  grand  air.  There  is  no  oppor- 
tunity for  engineering,  or  fine  plans  with  houses  and  gardens-  and 
drivewa}Ts.  If  any  are  disposed  to  carry  it  out,  they  cannot  hope 
for  much  glory,  but  must,  like  the  honest  Vicar  of  Wakefield,  be 
contented  with  the  satisfaction  of  having  benefited  society  in  a  very 
ordinary  and  humdrum  way.    "  I  was  ever  of  opinion,"  he  says. 
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"  that  the  honest  man  who  married  and  brought  up  a  large  family 
did  more  service  than  he  who  continued  single  and  only  talked  of 
population." 


REPORT    CONCERNING    NAU8ETT    BEACH    AND  THE 
PENINSULA  OF  MONOMOY. 

Ln  the  autumn  of  1871,  during  a  violent  easterly  gale,  a  breach 
was  made  b}7  the  sea  through  Nausett  Beach  nearly  opposite  the 
Chatham  South  Light,  and  the  sea  driving  through  attacked  the 
water-front  of  the  town.  A  short  time  after  this  event,  I  received 
notice  to  join  you  in  a  visit  to  the  neighborhood,  accompanied  by 
Rear-Admiral  Chas.  H.  Davis,  and  Prof.  H.  L.  Whiting ;  and  after 
reaching  Chatham  we  held  a  consultation  with  a  view  to  making  a 
little  investigation  into  the  tendencies  of  these  changes  along  this 
portion  of  the  coast.  The  result  of  our  conference  was  that  you  or- 
dered me  to  make  surveys  from  time  to  time  and  report.  With  this 
order  I  have  complied,  as  well  as  I  could  with  so  many  other  duties, 
and  this  is  my  first  report — in  which  I  shall  deal  with  facts  only, 
leaving  all  discussion  of  causes  till  we  learn  more  about  them. 

Physical  History  of  the  Neighborhood  of  Cliatham. 

The  history  of  this  portion  of  our  coast  really  begins  with  Capt. 
Champlain's  narratives  (1606).  It  is  true  that  we  find  some  con- 
fused references  to  it  in  Archer's  account  of  Gosnold's  voyage,  made 
some  three  or  four  years  earlier,  but  there  is  in  this  account  nothing 
drip-shape,  and  I  am  convinced  that  Archer  formed  no  conception 
of  the  lay  of  the  land.  It  is  possible  that  the  Gosnold  expedition 
may  have  approached  and  left  "  Elizabeth  Isle  "  by  different  routes 
— in  one  case  passing  through  the  Sounds,  in  the  other  going  round 
the  seaward  islands  and  shoals,  and  that  the  narrator  confounds  the 
objects  seen  in  these  two  vo}Tages.  For  instance,  on  the  21st  of  May 
they  seem  to  have  entered  Nantucket  Sound  from  the  eastward,  and 
speak  of  the  main  land  as  trending  south-westward  ;  on  the  same 
day  they  fell  in  with  No-man's  Land,  which  they  call  Martha's  Vine- 
yard— a  '•''disinliabited"  island,  where  the}*  saw  "  fast  running  thirteen 
savages  apparelled  as  aforesaid,"  and  after  lying  three  da}-s  in  a  place 
that  I  know,  from  experience,  to  be  a  very  rough  and  dangerously 
exposed  anchorage,  they  entered  the  Vineyard  Sound  from  the  west- 
ma  rd  ! 

The  parties  of*  Champlain  made  two  visits  to  Cape  Cod,  in  the 
first  of  which  they  ran  across  from  Port  St.  Louis  (Plymouth),  and 
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in  the  second,  from  "  Cap  St.  Louis,"  described  as  Lying  two  leagues 
from  the  aforesaid  port. 

In  both  trips  they  doubled  the  Cape  and  ran  down  the  outer  coast, 
but  in  the  first  only  as  far  as  Malle  Barre  (Nausett  Inlet) ,  where 
they  found  a  bad  bar  at  the  entrance — just  as  at  the  present  day. 

From  the  narrative  of  the  second  trip  1  translate  the  following 
passages : — * 

*  *  *  "The  last  of  September  we  Left  Beauport,  passed  Cap 
St.  Louis,  and  ran  all  night  for  Cap  Blanc.  In  the  morning,  an  hour  be- 
fore day,  we  found  ourselves  to  leeward  of  Cap  Blanc  in  the  Bay  blanche, 
in  eight  feet  of  water,  one  league  from  the  shore,  where  we  came  to 
anchor,  in  order  not  to  get  too  near  while  waiting  for  daylight,  and  to 
see  how  the  tides  were.  Nevertheless  we  sent  out  our  boat  to  sound,  and 
found  no  more  than  eight  feet  of  water,  so  that  it  was  necessary  to  con- 
sider before  daylight  what  we  ought  to  do.  The  water  diminished  even 
to  five  feet,  and  the  heel  of  the  vessel  touched  the  sands,  albeit  without 
doing  herself  injury :  for  the  sea  was  smooth  and  not  less  than  three  feel 
deep  beneath  us  when  the  tide  began  to  rise,  which  gave  us  good  hope. 

"  At  daybreak  we  perceived  a  very  low,  sand}7  shore,  towards  which  we 
dragged  further  down  to  leeward,  whence  we  sent  a  boat  to  sound  towards 
a  pretty  high  knoll  where  they  judged  there  would  be  plentj"  of  water ; 
and  in  fact  they  found  there  seven  fathoms.  We  anchored  there,  and  at 
once  equipped  the  boat  with  nine  or  ten  men  to  go  on  shore  to  see  a  place 
where  they  judged  they  should  have  a  good  shelter  if  the  wind  should 
blow  up  stronger  than  it  was.  The  search  being  successful,  we  carried  in 
two,  three  and  four  fathoms  of  water  and  found  five  or  six  fathoms 
after  we  got  in.  There  were  plenty  of  oysters,  which  were  very  good, 
which  we  had  not  observed  before,  and  we  named  the  place  Oyster  Har- 
bor, and  it  is  in  42°  of  latitude.  There  came  to  us  three  canoes  of  sav- 
ages. The  wind  came  out  fair  in  the  course  of  the  day,  which  induced 
us  to  quit  our  anchorage,  and  go  to  Cap  Blanc,  distant  from  tin's  place  five 
leagues  to  the  north  a  quarter  north-east,  and  we  doubled  it. 

"  The  next  day,  2d  October,  we  were  off  Malle  Barre,  where  we  were 
detained  sometime  by  headwinds,  during  which  Mr.  Poitrin court,  with  the 
boat  and  12  to  15  men  visited  the  harbor,  where  there  came  before  them 
sorue  150  savages,  singing  and  dancing  in  the  usual  way.  After  having 
seen  this  place,  we  returned  to  our  vessel,  and  the  wind  coming  fair  we 
sailed  along-shore  running  southward." 

Having  come  to  the  close  of  the  author's  chapter,  I  will  pause  in 
my  quotation  to  discuss  a  little  the  narrative  thus  far. 

Beauport,  from  which  they  started,  was  Gloucester,  of  which  a 
pretty  good  chart  is  given,  with  the  depth  the  same  as  now.  Cap 
St.  Louis  was  possibly  Cohasset.  but  more  likely  Gurnet  Point. 

From  "  Oeuvres  tie  Champlain  publie"es  sous  le  patronage  de  L'Univer- 
site  Laval,  par  L'Abbo  C.-H.  Laverdiere.  M.A..  Profesneur  D'Histoire.  &e." 
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which  is  a  promontory  apparently  projecting  far  beyond  the  adjacent 
land,  which  is  low.  This,  point  was  the  Krossanes  of  the  North- 
men and  the  "  Poynt  Geoi'ge"  of  Capt.  John  Smith.  They  ran 
through  the  night  for  Cape  Cod.  which  had  received  the  name  of 
Cap  Blanc  in  the  previous  voyage,  "  by  reason  of  its  white  dunes," 
which  are  very  remarkable  in  the  Province  lands.  They  did  not 
fetch  so  far  to  windward  as  they  expected,  and  so  got  down  on  the 
Billingsgate  Shoal  where  they  found  eight  feet  of  water  at  low-tide, 
just  as  now.  After  daylight  they  worked  their  way  to  the  north- 
ward into  seven  fathoms  water,  off  Great  Island,  perhaps,  whence 
they  sent  a  sounding  party  into  Wellfleet,  the  entrance  to  which  is 
just  about  five  leagues  from  the  extremity  of  the  Cape,  although  in 
lower  latitude  (some  10' )  than  given  in  the  narrative.  The  depths 
mentioned  are  much  the  same  as  our  present  charts  give. 

In  the  previous  voyage  the}*  had  got  down  into  the  bight  of  the 
bay  much  in  the  same  way,  but  then  it  was  because  (as  they  state) 
the}7  thought  the  forearm  of  Cape  Cod  was  an  island.  It  has  that 
appearance,  and  I  think  the  Northmen,  six  hundred  years  before,  made 
precisely  the  same  mistake,  and  that  the  "  island  lying  north  of  the 
main  land  "  seen  by  Leif  was  the  same.  Thorfinn  Karlsefne,  coming 
afterwards  from  the  north  fell  to  the  southward  of  the  end  of  the 
Cape  outside,  but  believing  it  to  be  an  island  he  attempted  to  go 
round  the  south  end.  These  Northmen  called  the  Cape  Kialarnes 
after  the  land-mark  (the  old  keel  of  a  ship)  set  up  by  Thorwald 
Ericson.  Capt.  John  Smith  named  the  same  point  Cape  James — 
some  years  after  Gosnold  had  given  it  the  name  it  now  bears,  Cape 
Cod. 

The  editor  of  this  Quebec  edition  of  Champlain  makes  the  port 
reached  on  the  1st  of  October,  Barnstable,  perhaps  because  it  better 
suits  the  present  bearing  of  Cape  Cod,  and  he  adds  that,  U  it  seems 
to  have  bequeathed  its  ancient  name  to  a  portion  of  the  present  port, 
which  is  called  Oyster  Bay."  Barnstable  is  in  41°  43'  and  distant 
from  the  extremity  of  the  Cape  about  twenty-one  nautical  miles. 
Our  Coast-Survey  chart  of  Barnstable  mentions  no  Oyster  Bay,  but 
I  need  not  go  far  off  in  any  direction  to  find  the  word  oyster  applied 
in  various  ways. 

Malle  Barre  was  sketched  on  the  previous  voyage,  so  that  we  may 
be  pretty  sure  that  it  was  the  present  Nausett.  The  opening  among 
the  hills  seems  to  promise,  as  seen  from  sea,  a  good  port ;  but  on 
near  approach  the  mouth  of  the  bay  is  nearly  closed  by  a  sand-beach, 
through  which  there  have  never  been  safe  inlets.  It  was  into  this 
place  I  think  that  Thorfinn  Karlsefne  ventured  in  the  hope  of  getting 
through  to  Vinland. 

He  seems  to  have  subsequently  gone  up  Nantucket  Sound,  and, 
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as  he  states,  found  himself  to  the  southward  of  Vinland ;  which 
(as  I  make  it)  lay  on  the  west  shore  of  Cape  Cod  Bay  where  the 

high  tides"  were  found.    (See  Antiquitates  Americanje.) 

As  far  as  I  know,  this  name  Malle  Barre  is  the  only  one  from 
Champlain  that  has  survived  in  Massachusetts ;  and  even  this 
showed  at  one  time  a  disposition  to  slip  off.  As  early  as  1640  it 
had  left  Nausett  and  appeared  in  the  Atlas  Novus  (a  book  of  Dutch 
maps  accompanied  by  Latin  text),  at  the  elbow  of  the  Cape  in  co- 
partnership with  Vlackehoeck  *  The  old  name  has  gone  out  of 
popular  use,  but  the  words  "  Cape  Malabar "  still  appear  on  our 
latest  Coast-Surve}'  chart  attached  to  Monomoy  Island. 

"  Continuation  of  aforesaid  discoveries,  and  what  they  noticed  remark- 
able.   Chap.  xix. 

"  As  we  got  some  six  leagues  from  Malle  Barre,  we  let  go  the  anchor 
near  the  coast  because  we  had  no  wind.  Along  these  parts  we  descried 
the  smoke  which  the  savages  made,  which  made  us  think  of  going  to  see 
them ;  so,  to  this  end,  we  equipped  the  boat.  But  when  we  came  near 
the  shore,  which  is  arenacious,  we  could  not  land  because  the  breakers 
were  too  high.  The  savages,  seeing  this,  launched  a  canoe  and  came  to 
us,  eight  or  nine  of  them,  singing  and  making  signs  of  joy  that  they  felt 
at  seeing  us ;  and  showed  us  that  lower  down  there  was  a  port  where  we 
could  find  safety  for  our  vessel. 

"  Not  being  able  to  land,  the  boat  returned  to  the  vessel,  and  the  savages, 
who  had  been  treated  humanely  returned  on  shore. 

"  The  next  day,  the  wind  being  favorable,  we  continued  our  route  to  the 
north  (?)  five  leagues,  and  had  no  sooner  made  this  distance  than  we 
found  three  and  four  fathoms  of  water,  being1  a  league  and  a  half  from 
the  shore.  Going  on  a  little  further,  the  bottom  rose  suddenly  to  a  fathom 
and  a  half  and  two  fathoms,  which  frightened  us,  seeing  that  the  sea 
broke  everywhere  without  our  seeing  any  passage  by  which  we  could 
return  upon  our  road,  because  the  wind  was  contrary.  We  were  involved 
in  <uch  fashion,  among  the  breakers  and  sand-banks,  that  it  was  necessary 
to  pass  at  all  hazards,  according  as  one  might  judge  of  where  lay  the  best 
water  for  our  vessel,  which  was  only  four  feet  at  most,  and  we  came 
among  the  breakers  up  to  four  and  a  half  feet. 

"  Finally  we  succeeded  by  the  grace  of  God,  in  passing  over  a  point  of 
sand  which  juts  out  three  leagues  to  the  S.  S.  £. — a  very  dangerous  place. 

'•Doubling  this  cape,  that  we  named  Cap  Batturier,  which  is  twelve 
to  thirteen  leagues  from  Malle  Barre,  we  came  to  anchor  in  two  and  one- 
half  fathoms,  inasmuch  as  we  saw  around  us  everywhere  breakers  and 
shoals,  except  in  some  places  where  the  sea  was  not  breaking  very  much. 
We  sent  a  boat  to  find  a  channel,  in  order  to  go  to  the  place  that  we 

♦Upon  this  map  Nantucket  is  called  Vlieland  and  is  joined  to  Martha's  Vinyard, 
which  is  called  Texel.  Nantucket  Sound  is  called  Luyder  Zee.  The  name  "  Xatocke  " 
appeared  upon  Dutch  maps  (for  Nantucket)  in  1671,  and  until  that  time  Port  Fortune 
survived  as  the  name  of  Chatham  Harbor. 
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judged  to  be  the  place  that  the  savages  had  told  us  about,  and  believed 
that  there  was  a  river  where  we  could  be  in  safety. 

"  Our  boat  arriving  there,  our  men  went  ashore  and  considered  the 
place,  and  then  returned  with  a  savage  that  they  brought  off,  who  told  us 
that  at  high-water  we  could  get  in,  which  we  resolved  to  do,  and  imme- 
diately got  up  anchor  and  were  conducted  by  the  savage,  who  piloted  us 
to  cast  anchor  in  a  roadstead  in  front  of  the  port  having  six  fathoms  of 
water,  and  good  bottom,  for  we  could  not  get  inside  because  overtaken  by 
the  night. 

"  The  next  day  we  sent  and  put  marks  on  the  end  of  a  bank  of  sand 
which  is  at  the  embouchure  of  the  port,  and  then  high-tide  coming  on  we 
ran  in  with  two  fathoms  of  water.  Having  got  there  we  praised  God 
that  we  were  in  a  place  of  safety.  Our  rudder  had  been  broken  and  tied 
up  with  cords,  and  we  feared  that  among  the  shallows  and  strong  tides  it 
would  be  broken  again,  which  would  have  caused  our  loss. 

"  Within  this  port  there  is  only  one  fathom  at  low-water,  and  two 
fathoms  at  high  water ;  to  the  eastward  there  is  a  bay  which  runs  up  to 
the  northward  some  three  leagues  in  which  there  is  an  island  and  two 
other  little  bays,  which  diversify  the  country,  where  there  is  a  good  deal 
of  cleared  land  and  many  small  hills,  where  they  cultivate  corn  and  other 
grains,  upon  which  they  live.  They  have  also  fine  grapes,  quantities  of 
hickory,  oaks,  cypress  and  a  few  pines.  All  the  people  in  this  place  are 
very  fond  of  agriculture,  and  make  provision  of  Indian  corn  for  the 
winter.  ***** 

"  This  would  be  a  very  proper  place  to  found  a  republic,  if  the  port  was 
a  little  deeper  and  the  entrance  more  sure  than  it  is. 

******"  Nevertheless,  we  sent  a  boat  with  five  or  six  men  and  a 
savage  to  see  if  they  could  find  a  better  passage  to  go  out  than  that  by 
which  we  had  come.  Having  made  five  or  six  leagues,  and  landed,  the 
savage  ran  away.  *  *  *  When  they  returned  they  reported  to  us  that  as 
far  as  they  had  been  there  was  at  least  three  fathoms  of  water,  and  that 
beyond  there  were  neither  banks  nor  shallows.  *  *  *  The  sixteenth  of 
the  month  we  left  Port  Fortune,  which  we  had  so  named  for  the  unhappy 
circumstances  which  had  befallen  us  there.  It  is  in  latitude  41£°,  and 
some  twelve  or  thirteen  leagues  from  Malle  Barrel 

From  the  first  clause  of  the  foregoing  chapter,  it  would  appear 
that  after  passing  Nausett  they  made  another  landing  on  the  open 
coast  before  getting  beyond  the  limits  of  cultivated  lands.  The  dis- 
tance given  is  evidently  an  overestimate,  since  so  long  a  run 
directly  south  would  have  taken  them  to  Monomoy  Island,  which  is 
only  a  strip  of  beach  sand.  Moreover,  when  we  consider  that  in 
the  early  part  of  the  day,  while  "  detained  sometime  by  headwinds," 
they  had  assisted  at  a  dance  on  shore,  and  in  the  latter  part  of  the 
day  had  come  to  anchor  in  a  calm,  and  gone  in  their  boat  to  meet 
the  savages  again,  there  would  not  seem  to  be  much  time  left  in  the 
light  of  an  autumn  da}-,  to  make  all  these  leagues.  So  I  conclude 
that  night  found  them  at  anchor  above  Chatham,  and  that  the  next 
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day's  run  was  to  the  southward  over  the  Pollock  Rips,  Shovelfull 
and  other  shoals  of  Monomoy  and  northward,  up  the  west  shore  of 
Monomoy  into  the  roadstead  of  Old  Stage  Harbor.  The  distance  is 
again  overestimated,  but  not  more  so  than  I  have  often  been  prone 
to  myself  when  running  along  a  beach  which  offered  to  the  eye  no 
objects  by  which  to  mark  our  progress.  The  sudden  coming  upon 
shoals  wide  out  from  a  shore,  that  everywhere  above  had  proved 
quite  bold  and  free,  is  narrated  quite  graphically,  and  any  sailor 
who  has  been  so  unfortunate  as  to  get  among  the  Monomoy  Shoals 
will  appreciate  the  hazard  of  attempting  to  double  the  point  within 
the  banks.  Of  course  the  shoals  and  beaches  have  shifted  very 
much  and  often,  since  this  strange  little  vessel  of  four  feet  draught 
braved  their  dangers  ;  but  we  know  from  our  studies  of  such  shoals 
that  the  relative  order  of  banks  and  beaches  remains  about  the  same, 
however  the  system  as  a  whole  may  change  its  location. 

The  estimated  length  of  the  point  of  sand  which  he  calls  "  Gap 
Batturier"  (Cape  Shallow),  which  is,  of  course,  our  Monomoy, 
proves  quite  correct, — but  I  shall  hereafter  show  that  this  is  proving 
a  little  too  much,  because  this  feature  in  the  physical  geography  of 
our  coast  has  been  rather  steadily  growing  since  we  have  known  it 
intimately  by  the  light  of  good  surveys. 

The  editor  of  the  narrative  under  review,  interprets  Cap  Batturier 
to  mean  Sankaty  Head,  Nantucket, — in  order,  I  suppose,  to  accom- 
modate the  distance  stated.  Sankaty  Head  is  no  more  entitled  to 
be  called  a  "  point  of  sand"  than  Bunker  Hill,  which  is  geologically 
of  the  same  formation  ;  and  how  a  vessel  coming  from  the  north 
can  double  Sankaty  Head  and  reach  Chatham  Roadstead  the  same 
day,  via  Muskegat  Channel  or  Vineyard  Sound,  I  cannot  see. 

Chatham  Roadstead,  called  on  our  Coast-Survey  maps  "  Old  Stage 
Harbor,"  is  a  good  place  in  northerly  and  easterly  gales,  but  with 
very  strong  south-westerly  winds  it  is  not  safe  even  for  able  and 
well  found  vessels. 

The  ancient  and  recent  charts  of  Chatham,  which  we  have  given 
side  by  side  in  the  sketch  that  accompanies  this  paper,  resemble 
each  other  sufficiently  to  leave  no  doubt  of  identity ;  but  still  by 
reason  of  very  recent  changes  in  the  sand  beach  (the  Lido  in  front 
of  the  promontory  of  Chatham)  the  likeness  is  not  now  so  striking 
as  it  would  have  been  if  we  had  compared  the  ancient  map  with  one 
of  our  previous  surveys. 

It  will  be  observed  that  the  ancient  map  is  not  properly  oriented, 
— its  compass  is,  in  fact,  swung  out  to  the  eastward  some  20°  from  the 
true  meridian.  I  am  surprised  at  this,  because,  on  the  previous  voj'- 
age,  the  variation  of  the  compass  had  been  determined  at  Malle  Bar  re 
and  found  to  be  18°  40'  west.    Subsequent  observations  have  shown 
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that  the  declination  declined  through  the  whole  of  the  eighteenth 
centuiy,  falling  as  low  as  6°  38'  W.,  at  Cambridge  University,  while 
the  present  centuiy  shows  a  stead}-  increase,  so  that  now  the  decli- 
nation of  Cape  Cod  is  about  11°  west.  Champlain  has  a  good  deal 
to  say  about  the  variation  of  the  compass,  and  explains  with  a 
diagram  his  manner  of  laying  out  a  meridian  line. 

The  latitude  given  in  the  narrative  for  Port  Fortune,  "  forty-one  and 
one-third  degrees  *  is  too  low  by  about  twenty  minutes,  while  that 
given  for  Beauport,  "  forty-three,"  is  about  as  much  too  high.  The 
distances,  measured  by  its  own  scale  of  toises,  upon  the  map  of 
Port  Fortune,  are  very  wild, — the  map  has  a  twist,  showing  that  it  is 
in  great  measure  perspective,  corrected  by  estimated  distances. 

Notwithstanding  all  these  defects  there  is  something  very  real 
about  the  picture  as  it  appears  in  its  original  form,  with  its  hills  and 
and  fields, — more  real,  in  fact,  than  our  modern  map.*  I  have 
often  thought  when  looking 'at  Chinese,  Japanese  and  old  Dutch 
maps  in  which  appear  the  likeness  of  hills  and  trees  upon  the  land, 
and  fishes  in  the  sea,  that  I  should  much  more  easily  recognize 
the  scenes,  if  I  were  to  visit  them,  after  seeing  such  representations, 
than  by  the  use  of  our  modern  topographical  maps  ;  and  I  believe  that 
if  the  officers  of  Champlain,  while  at  Port  Fortune  had,  in  prophetic 
vision,  seen  our  Coast-Survey  plane-table  sheet  of  Chatham,  with  all 
its  conventional,  if  not  arbitrary,  signs  they  never  would  have 
dreamed  what  it  meant.  But  our  maps  are  not  designed  to  furnish 
simply  the  means  of  recognition,  or  even  a  guide  to  navigation  only  ; 
the}-  are  required  to  supply  some  of  the  wants  of  civil  and  military 
engineers,  of  geologists,  agriculturists,  &c,  &c.  To  meet  these 
wants,  with  the  requisite  economy  of  space,  a  technical  language  has 
been  resorted  to,  which  is  not  so  artificial  as  the  signs  of  mathema- 
tics, and  scarcely  less  universal. 

I  must  take  occasion  here  to  state  that  I  am  indebted  to  Mr. 
Francis  Parkman,  the  historian,  for  the  use  of  maps,  &c,  for  look- 
ing up  the  physical  history  thus  far. 

There  is  a  popular  legend  concerning  a  lost  island  which  lay  wide 
out  to  sea,  off  Chatham,  which  deserves  consideration.  As  far  as  I 
can  learn,  the  story  first  appeared  in  print  in  the  "  Massachusetts 
Magazine,"  and  bears  the  date  of  December  1,  1790.  It  runs 
thus : — 

"  When  the  English  first  settled  upon  the  Cape  there  was  an  island  off 
Chatham,  three  leagues  distant,  called  Webb's  Island,  containing  twenty 
acres,  covered  with  red  cedar  or  savin.  The  inhabitants  of  Nantucket 
used  to  cany  wood  from  it.    This  island  has  been  wholly  washed  away 

*  I  have  left  off  these  interior  features  from  my  sketch  herewith. 
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for  almost  a  century.  A  large  rock  that  was  upon  the  island,  and  which 
settled  as  the  earth  washed  away,  now  marks  the  place  ;  it  rises  as  much 
above  the  bottom  of  the  sea  as  it  used  to  rise  above  the  surface  of  the 
ground.   The  water  is  six  fathoms  deep  on  this  spot." 

Mr.  Chapin,  to  whose  report  I  shall  refer  more  particularly  here- 
after, mentions  that  stumps  bearing  the  marks  of  the  axe  still  come 
on  shore  at  Chatham. 

The  English  Coast  Pilot,  1707,  has  a  map  of  Nantucket  sound 
and  shoals,  which  contains  the  name  of  "  Webb's  Island,"  extending 
from  the  flats  below  Chatham.  No  island  is  represented,  or  any 
shoal  ground  except  the  flats  aforesaid.  No  mention  is  made  of  it  in 
the  sailing  directions.  There  are  three  other  islands  off  the'  point 
of  Monomoy,  called  "  Seale  Isles "  on  this  chart,  which  do  not 
exist,  but  whose  sites  are  dangerous  shoals  to-day. 

Let  us  agree  that  a  "Webb's  Island"  did  exist;  it  remains  to 
inquire  whether  it  was  a  projecting  part  of  the  Cape  or  really  a  separ- 
ate land.  The  tradition  says  there  was  a  rock  on  it,  so  we  ma,y  con- 
clude that  it  was  upland  (drift  formation) ,  and  not  a  broken  piece 
of  beach.  If  the  distance,  "  three  leagues,"  is  correct,  It  was  sep- 
arate, because  at  this  distance  from  the  land  (whether  we  take  Chat- 
ham of  1606  or  1872),  there  are  thirty-five  to  forty  fathoms  of 
water.  If  this  distance  was  wrong  (as  such  measures  on  the  sea 
usually  are  in  such  traditions)  but  the  depth — six  fathoms — correct, 
we  may  plot  the  island  within  three  thousand  feet  of  points  in  Chat- 
ham which  have  remained  permanent  since  the  discovery  of  the  con- 
tinent. The  six-fathom  line  hugs  the  shore  now,  within  two  thousand 
feet  at  many  points. 

Champlain's  map  of  "  Nouvelle  franse"  does  not  give  this  island, 
although  his  officers  made  two  trips  down  the  coast  of  Cape  Cod, 
and  on  the  second,  passed  this  place  a  league  and  a-half  off  shore. 
These  officers  speak  of  Monomoy  and  other  shoals,  but  do  not 
mention  an  object  which,  if  it  had  existed,  would  have  been  rep- 
resented by  them  as  a  terror  ! 

Again  :  it  is  said  that  the  Nantucket  people  took  wood  from  this 
island.  Is  it  at  all  likely  that  they  would  have  gone  out  past  the 
" Hankerchief,"  "Shovelfull,"  "Stone  Horse"  and  the  "Pollock 
Rips"  to  an  unsheltered  island  in  the  ocean,  thirty-five  miles  from 
home,  when  they  could  have  got  all  they  wanted  from  Cotuit,  Hyan- 
nis  and  other  points  from  which  they  have  brought  wood  within  my 
knowledge  ? 

There  was,  in  the  early  part  of  the  eighteenth  century,  as  also  in 
a  large  part  of  this,  a  passage-way — inside  of  the  beach — from 
Nantucket  Sound  all  the  way  up  to  Pleasant  Bay  above  Chatham ; 
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and  some  island  accessible  from  this  inside  passage  may  have  been 
visited  for  wood.  Nantucket  was  settled  in  1660,  and  the  town  of 
Sherburne  incorporated  1687,  at  which  time  accounts  state  that  the 
place  was  wooded,  so  we  may  presume  that  they  were  not  driven  to 
importing  fuel  till  one  generation  at  least  had  passed  ;  before  which 
time  the  strange  island  had  gone  down — nor  do  we  find  the  stone 
that  marks  its  grave.* 

Of  course  I  do  not  deny  that  great  encroachments  are  being  made 
by  the  sea  wherever  the  uplands  are  exposed  to  the  attacks  of  the 
waves.  I  sa}'  uplands,  because  wherever  a  skirting  of  alluvial  beach 
is  found,  the  work  of  destruction  becomes  intermittent,  or  ceases. 
And  b}'  upland  I  mean  the  glacial  drift  (so  called)  which,  if  we  may 
judge  from  the  underling  beds  of  shells  in  some  cases,  is  itself  an 
intruder  upon  the  original  domain  of  the  sea.f 

The  very  locality  now  under  special  examination  affords  a  striking- 
case  of  very  recent  encroachment  by  the  sea.  Upon  our  two  little  maps 
of  Chatham,  you  will  observe  that  the  letter  G  in  one  case  stands  for 
an  "  Isle  remplis  de  bois"  and  in  the  other  for  the  site  of  Ram  Island 
(washed  away) .  It  is  difficult  to  determine  how  much  of  an  island  this 
was  in  1606,  because  the  Champlain  map  will  not  bear  nice  application 
of  its  own  scale,  but  it  may  have  been  a  hundred  acres.  It  was  at  that 
time  protected  from  the  sea  by  the  beach.  Upon  our  first  topographi- 
cal sheet,  that  of  Mr.  Gliick,  in  1847,  this  island  is  still  found,  with  an 
area  of  thirteen  acres,  an  elevation  of  twenty  feet  at  several  points, 
and  a  house  or  building  of  some  kind  upon  it.  Its  situation,  rela- 
tive to  the  ocean,  had  changed ;  a  broad  inlet  had  opened  directly 
before  it,  and  exposed  it  to  the  fur}^  of  the  storm- waves.  Mr.  Ma- 
rindin,  from  recent  inquiry  at  Chatham,  learned  that  this  island  had 
been  used  as  a  pasture  down  to  1851,  when  the  memorable  Minot's 
gale  essentially  closed  its  histor}'.  Traces  of  it  remained  for  several 
years,  but  Messrs.  Adams  and  Marindin,  who  made  a  topographical 
survey  thereabout  in  1868,  saw  nothing  of  it. 

But  the  neighborhood  of  Chatham  has  not  been  generally  one  of 
great  change  since  the  time  of  Champlain,  except  in  the  continual 
shiftings  of  the  littoral  cordon  of  sand  which  skirts  the  shore.  Judg- 

*"The  Nantucket  Mirror  &  Enquirer"  of  Dec.  21,  of  this  year,  publishes  an  in- 
teresting article,  showing  from  town  records  that  orders  were  passed  for  the  protection 
of  timber  and  woods  belonging  to  the  town  as  early  as  1663.  The  writer  states  that 
long  previous  to  the  Revolution  wood  was  brought  from  the  main  land. 

f  The  above  had  been  written  before  I  knew  of  Mr.  Otis's  "  Account  of  the  discov- 
ery of  an  ancient  ship  on  the  eastern  shore  of  Cape  Cod,"  which  I  have  read  with 
great  interest  and  some  dissent. 

As  the  locality  of  the  wreck  is  above  the  reach  of  our  present  surveys,  I  propose  to 
reserve  all  comment  on  this  matter  till  I  can  sound  along  the  shore  very  carefully 
next  season. 
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ing  from  the  past  history,  I  can  but  think  that  the  oft-repeated  state- 
ment that  "  Cape  Cod  is  fast  washing  away  "  is  an  exaggeration. 

Upon  each  of  our  little  diagrams  of  Chatham  you  will  observe  a 
pond  marked  "  E."  It  is  a  fresh  pond  in  a  hollow  of  the  upland 
and  is  no  nearer  the  sea-water  now  than  it  was  266  years  ago, 
although  the  ocean  has  swept  away,  and  re-formed,  the  beach  in  front 
repeatedly. 

This  strip  of  beach  is  familiar  as  a  physical  feature  and  falls 
under  the  general  designation  of  the  littoral  cordon,  a  name  which 
was  applied  to  it  by  M.  Elie  de  Beaumont  in  his  Geologic  Pratique. 
Upon  the  New  England  Coast  it  appears  only  here  and  there  in  a 
sporadic  way,  but  below  Montauk  Point,  Long  Island,  it  is  the 
characteristic  feature  all  the  way  to  Yucatan.  I  have  discussed  this 
formation  somewhat  at  length  in  my  article  on  the  "  Reclamation  of 
Tide-lands,"  and  shown  in  what  manner  it  appears  as  the  residual 
deposit  after  the  sifting  of  the  material  torn  from  the  coast  by  the 
waves. 

Although  it  is  prone  to  shift  its  position  and  change  its  form,  its 
presence,  on  the  whole,  betokens  a  check  in  the  conquest  of  land  by 
the  sea.  In  the  instance  before  us  there  would  seem  to  have  been  a 
general  falling  back  of  the  cordon  since  1606,  but  if  we  compare  the 
two  charts  by  using  the  distance  from  the  pond  "E,"  to  the  south 
end  of  Morris  Island  as  a  base,  the  change  is  not  large  ;  and  I  see 
no  positive  indication  that  the  cordon  is  now  undergoing  final  de- 
struction, although  I  cannot  find  that  at  any  previous  period  its  area 
has  been  so  small  as  now. 

The  map  of  1606  shows  a  passage-way  between  Morris  Island 
and  the  main  land,  and  I  find  that  the  closure  of  this  strait  occurred 
between  1752  and  1772.*  This  island  is  upland  (drift)  and  is  con- 
nected now  by  a  sandy  cordon  with  the  adjacent  uplands  of  the  main. 
This  sandy  cordon  has  blown  up  into  dunes  and  a  salt  marsh  has 
formed  in  the  rear  of  it,  over  a  channel  which  used  to  be  navigable. 
Mr.  Marindin  learned  while  recently  in  Chatham,  that  traditions 
of  this  strait  were  quite  familiar  among  the  people,  and  that  the  last 
vessel  that  attempted  the  passage  was  a  pink-stern  schooner.  The 
closure  resulted  from  the  falling  back  of  the  beach,  and  upon  Des 
Barres'  map  of  1764,  Monomoy  appears  as  a  peninsula  extending 
southward  from  Morris  Island  and  the  main  land. 

Monomoy  is  a  projection  of  the  littoral  cordon  and  has  evidently 
been  built  of  material  torn  from  the  Cape  shore  and  its  seaward 
aproning,  under  the  attacks  of  a  north-east  sea,  and  is  therefore  very 
modern  in  a  geological  sense  ;  but  not  recent  from  a  historical  point 
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of  view,  as  my  accomplished  young  friend,  H.  A.  Chapin,  has  pre- 
sumed it  to  be  in  a  recent  communication.*  It  appears  as  a  triangu- 
lar shoal  or  dry  flat  upon  Champlain's  maps  and  was  referred  to  in 
the  narrative  quoted  above  quite  distinctly.  A  centu^  later  it 
appears  upon  the  chart  of  the  English  Coast  Pilot,  as  a  long  and 
broad  island,  and  in  the  sailing  directions  it  is  said  to  lie  "  from  the 
Tail  of  the  Horseshoe  about  nine  leagues  E.  N.  E."  Its  point  now 
lies  north-east  by  east  half  east  (true),  eleven  and  three-quarters 
miles  from  the  same  place.  As  no  part  of  Monomoy  could  be  seen 
from  the  Horseshoe,  and  as  the  distance  was  a  matter  of  longitude, 
it  is  not  remarkable  that  the  estimate  should  be  very  wild.  If  we 
suppose  the  sailing  course  correct  by  compass  (of  which  the  varia- 
tion is  stated  to  be  10°),  Monomoy  was  about  a  mile  and  a  quarter 
shorter  in  1707  than  it  appears  upon  our  first  survey  by  Mr.  Gilbert 
(1853). 

In  the  "  Description  of  Barnstable"  (1802),  published  in  the  Mas- 
sachusetts Historical  Collections,  the  location  of  a  humane  house  is 
carefully  stated  to  be  "  four  miles  from  the  end  of  Monomoy  Point 
and  six  miles  from  Chatham  Great  Hill  which  bore  north  by  west." 
Plotting  this  upon  our  chart,  with  bearing  corrected  for  variation, 
it  appears  that  the  house  was  situated  close  to  the  present  outside 
shore-line  near  Wreck  Cove,  Monomoy  Island,  and  that  the  point  of 
the  beach  lacked  but  a  quarter  of  a  mile  of  being  as  far  out  in  1802 
as  in  1853  (the  date  of  our  first  Coast-Survey  topographical  sheet). 
In  this  paper  of  1802,  it  is  stated  that  "  the  beach  has  been  con- 
tinually gaining  during  the  past  fifty  years." 

Of  course  there  are  plenty  of  maps  extant  which  give  different 
testimony,  some  of  them  published  this  very  }^ear,  but  all  evidence 
is  ruled  out  which  is  not  from  sources  the  mariner  would  respect, 
because  to  him  and  his  protectors  onl}T  had  this  worthless  strip  of 
beach  the  slightest  significance.  It  was  to  him  a  terror,  and  chart- 
makers  as  well  as  humane  societies  made  themselves  familiar  with 
its  location. 

Since  1853  Monomoy  has  been  advancing  with  great  rapidity  into 
Nantucket  Sound,  the  point  moving  out  at  the  rate  of  138  feet  per 
annum  between  1853  and  1856,  and  157  feet  per  annum  between 
1856  and  1868. 

Like  Sandy  Hook,  a  similar  formation  at  the  mouth  of  New  York 
Harbor,  this  peninsula  of  Monomoy  seems  to  have  made  alternately 
long  pauses  and  rapid  strides  in  its  progress  seaward.  If  this 
movement  should  continue  till  it  passes  on  to  the  Hankerchief 

*Mr.  Chapin,  aid  in  Mr.  Granger's  hydrographic  party,  was  sent  at  my  request  to 
collect  information,  from  the  residents  in  this  part  of  the  Cape,  relative  to  the  destruc- 
tion of  Powder-Hole  Harbor. 
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Shoal,  a  grand  harbor  of  incalculable  value  will  be  created  in  place 
of  the  little  Powder  Hole,  which  has  recently  ceased  to  be.  A 
movement  similar  to  this,  no  doubt,  formed  the  harbor  of  Province- 
town  at  the  extremity  of  the  Cape,  and  I  refer  you  to  Prof.  H.  L. 
Whiting's  report  of  1867,  for  very  interesting  remarks  concerning  it. 

The  first  mention  of  a  harbor  in  the  peninsula  of  Monomoy,  that 
I  find,  is  in  the  "  Description  of  Barnstable,"  before  mentioned.  It 
is  called  Stewart's  Bend,  and  is  said  to  afford  safe  shelter  in* three  or 
four  fathoms.  The  word  "  bend"  indicates  that  it  received  its  name 
before  it  was  actually  a  harbor — while  it  was  only  a  hook. 

In  my  boyhood  the  Powder  Hole  was  considered  a  very  valuable 
harbor  of  refuge,  but  when  I  ran  into  it  with  the  Coast-Survey 
Schooner  Bowditch,  in  1856,  forty  fishing  vessels,  which  lay  there 
at  anchor,  packed  it  nearly  full.  Three  fathoms,  at  low-tide,  could 
be  carried  into  this  snug  little  place  when  our  chart  of  1854  was 
issued,  and  now  Mr.  Chapin  reports  only  two  feet ! 

Recent  Movements  of  Chatham  Beach  in  Detail. 

Since  the  consultation  held  at  Chatham,  in  the  autumn  of  1872, 
Mr.  Marindin  has  made  one  regular  plane-table  survey  in  January, 
and  a  compass-survey  during  the  present  month.  I  quote  the  fol- 
lowing clauses  from  his  report  to  me  of  December  10  : — 

"  Up  to  the  time  of  my  first  survey,  in  January,  1872,  no  considerable 
encroachment  of  the  sea  upon  the  mainland  of  Chatham  had  occurred ; 
but  since  that  time  many  changes  have  occurred,  which  I  have  noted  in 
my  last  visit  to  this  place  on  the  6th  of  December,  1872. 

"  The  two  inlets,  one  known  as  the  North  Inlet,  into  what  was  called 
Old  Harbor,  at  the  southern  extremity  of  Pleasant  Bay,  and  the  inlet 
which  was  made  November  15,  1871,  during  an  easterly  gale,  nearly 
opposite  Chatham  Lights,  still  exist.  The  former  does  not  appear  to  have 
changed,  but  the  latter  has  altered  materially.  The  south  end  of  the 
beach  (north  end  of  opening  of  November  15,  1871),  which  in  January 
last  had  been  thrown  nearly  midway  into  the  harbor,  has  gradually  ex- 
tended in  a  south-westerly  direction,  and  curving  to  the  westward  has 
joined  on  the  main  land  near  Chatham  Lights.  The  height  of  the  beach, 
where  last  winter  there  could  be  found  two  fathoms  of  water,  is  now 
nearly  three  feet  above  high-water,  with  a  width  varying  from  100  to  135 
feet.  The  whole  beach,  going  northward,  as  far  as  the  inlet  of  1851,  is 
gradually  weakening,  and  must  finally  be  beaten  in  on  the  Chatham  shore. 

"The  north  end  of  the  lower  beach  (now  Monomoy  Beach  since 
it  is  connected  with  Monomoy  Island)  has  retreated  to  the  southward, 
making  the  breach  wider,  as  the  opposite  beach  (at  the  north  side  of 
the  inlet)  does  not  seem  to  have  followed  the  same  course,  but  has  turned 
off  towards  the  main  to  the  westward ;  and  during  the  latter  part  of 
October  last,  when  this  north  end  was  nearly  opposite  Chatham  Lights 
H 


106      HARBOR  COMMISSIONERS'  REPORT.  [Jan. 


the  sea  again  broke  through  this  part  of  the  beach,  cutting  off  the  end  into 
a  small  island,  as  shown  in  the  sketch.  This  island  is  being  worn  off  by 
the  seas  and  tidal-currents,  and  continually  thrown  farther  into  the  harbor, 
so  that  in  a  few  weeks  it  may  no  longer  exist. 

"  There  seems  to  be  no  distinct  channel  through  the  inlet  into  the  har- 
bor, the  whole  distance  across  being  a  continuous  line  of  breakers  when 
visited  on  December  7,  1872. 

"  Since  the  formation  of  the  inlet  (November  15,  1871),  the  main  shore 
near  Chatham  Lights  has  been  exposed  to  the  sea,  and  consequently  much 
worn,  so  that  fears  are  entertained  by  Mr.  C.  H.  Smith,  keeper  of  the 
lights, — from  whom  most  of  my  information  was  obtained, — for  the  safety 
of  the  lighthouse.  The  line  of  the  bluff  on  which  the  lights  stand  has  re- 
treated nearly  100  feet  since  the  new  opening  of  last  year.  At  the  present 
time,  however,  the  new  position  of  the  south  end  of  the  north  beach,  rest- 
ing as  it  does  on  the  shore  near  the  lighthouses,  has  strengthened  the 
shore,  so  that  filling  in  is  going  on  at  the  foot  of  the  bluffs. 

"  From  information  gathered  among  the  old  inhabitants  of  Chatham,  we 
find  that  great  changes  have  taken  place  in  the  shores  of  this  part  of  the 
Cape.  Two  hundred  years  ago  the  neck  of  land  now  connecting  Moms 
Island  with  the  main  did  not  exist  except  as  a  shoaling  up  of  the  passage, 
and  since  that  time  tradition  says  that  the  last  vessel  which  tried  the  pas- 
sage was  of  the  class  known  as  '  pinky,"1  and  that  she  grounded  and 
failed  to  pass  through." 

We  have  been  very  much  struck  with  the  diminution  in  the  area 
of  the  beach  shown  by  the  topographical  maps  since  1847,  but  we  do 
not  know  whether  this  change  is  wholly  superficial  or  not.  I  hope 
next  season  to  have  the  opportunity  to  run  a  few  normal  lines  of 
soundings,  for  future  comparisons.  Mr.  Marindin's  comparisons  of 
areas  and  distances  give  the  following  : — 


No.  1. — Table  of  Arcs  of  Chatham  Beach,  between  Latitude  41°  39'  and. 

41°  42'. 


Akea  of  Beach  in  the  Year— 

Between  Latitude— 

1847. 

1868. 

Loss  of  Area, 
1847  to  '68. 

1872. 

Loss  of  Area. 
1868  to  '72. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

41°  39'  and  41°  407,  . 

186 

147 

39 

113 

.  34 

41°  40'    "   41°  41',  . 

174 

71 

103 

35 

36 

41°  41'    "   41°  42',  . 

146 

49 

97 

39 

10 

239 

o 

From  inspection  of  the  above  table  we  find  the  loss  of  area  of 
the  beach  between  40°  39'  and  41°  42'  from  1847  to  1872  to  be 
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319  acres,  or  63  per  cent,  of  the  area  in  1847.  From  1847  to  1868 
the  loss  was  239  acres,  or  47  per  cent,  of  the  area  in  1847.  From 
1868  to  1872  the  loss  was  80  acres,  or  30  per  cent,  of  the  area 
in  1868. 

No.  2. — Table  of  Distances  of  Eastern  Shore  of  Chatham  Beach,  West 

from  Meridian  69°  55'. 


Distance  West  of  Meridian  in  the  Year — 


On  Latitude— 

4  ■ 

Retreat, 
1847  to  '68. 

<~  4  &  • 

Retreat, 
1868  to  '72. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

41°  39'  00",  . 

6,475 

6,075 

-[-400 

6,150 

—75 

41°  39'  15",  . 

5,525 

5,650 

—125 

5,802 

—152 

41°  39'  30",  . 

4,925 

5,275 

—350 

5,595 

—320 

41°  39'  45",  . 

4,550 

5,005 

—455 

5,405 

—400 

41°  40'  00",  . 

4,255 

4,795 

—540 

5,095 

—300 

41°  40'  15",  . 

3,975 

4,570 

—595 

Inlet  (1871) 

41°  4(y  30",  . 

3,625 

4,285 

—660 

4,635 

—350 

41°  40'  45",  . 

2,870 

3,627 

—757 

3,895 

—268 

41°  41'  00",  .• 

2,060 

3,127 

—1,067 

3,127 

+o 

41°  41'  15",  . 

1,820 

3,085 

—1,265 

3,060 

-f-25 

41°  41'  30",  . 

1,520 

4,352 

—2,835 

5,155 

—800 

41°  41'  45",  . 

1,360 

North  Inlet, 

North  Inlet, 

41°  42'  00",  . 

Inlet, 

Inlet, 

Inlet, 

Note.— Width  of  Beach  on  Latitude  41°  41'  in  1847  =  1,700  feet. 

"  "  in  1868  =  590 
"    t<    in  1872  =  590 


The  testimony  of  the  preceding  tables  must  not  be  understood  as 
extending  beyond  the  districts  stated ;  because  a  large  part  of  the 
littoral  cordon  on  this  part  of  the  Cape-Cod  shore,  has  remained 
unchanged  since  1847. 

I  have  already  referred  to  a  report  from  Mr.  Chapin,  aid  in  Mr. 
Granger's  Coast-Survey  party,  touching  this  portion  of  Cape  Cod. 
He  was  sent,  by  my  request,  to  inquire  into  the  circumstances  under 
which  the  Powder  Hole  had  been  lost.  He  takes  one  of  the  inter- 
pretations of  Archer's  narrative,  and  gives  to  Monomoy  a  brief 
existence.  I  have  no  confidence  in  the  narrative,  but  the  physical 
history  of  Monomoy  is  an  open  question.  If  during  the  past  two 
or  three  centuries  the  rate  of  growth  southward  has  been  as  rapid 
as  it  has  been  since  our  surve}~s,  there  could  not  have  been  much  of 
it  in  existence  at  the  time  of  Gosnold's  voyage.  In  my  discussion 
of  the  case,  from  old  maps,  I  have  concluded  for  myself  that  this 
peninsula  is  much  older  than  our  knowledge  of  the  coast — perhaps 
not  as  dry  land,  however. 
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I  do  not  regard  the  shore  line  of  these  beaches  as  an  important 
contour,  from  a  physical  point  of  view,  but  would  rather  take  sub- 
merged curves  ;  for  instance,  the  outline  of  the  base  of  such  a  shoal 
upon  the  floor  of  the  ocean.  In  the  instance  of  Sandy  Hook,  New 
York,  or  Brewster  Spit,  in  Boston  Harbor,  the  advance  is  like  that  of 
a  great  mole  building  out  into  the  sea,  and  its  progress  is  most  cor- 
rectly measured  from  observations  near  the  bottom,  where  it  is  not 
modified  by  causes  so  irregular  as  those  near  the  surface. 

I  think  the  hydrographic  survey,  now  in  progress,  will  throw 
light  on  the  question  which  Mr.  Chapin  has  raised.  He  presumes 
that  the  material  which  is  adding  to  the  point,  is  from  the  waste 
of  Chatham  beach,  &c.  In  the  case  of  Sandy  Hook  I  was  able, 
by  depositing  materials  of  different  specific  weights,  at  different 
depths  along  the  coast,  to  determine  precisely  whence  the  building 
materials  came  (1857-8).  I  found  the  source  of  supply  in  the  neigh- 
borhood of  Long  Branch,  twelve  miles  below  the  point  of  the  Hook, 
where  the  upland  has  no  protecting  cordon  of  sand.  I  shall  ask  Mr. 
Chapin  to  make  similar  experiments  on  the  Monomoy  shore. 

Mr.  Chapin  learned  that  seventy-five  years  ago,  before  Monomoy 
extended  as  far  as  now,  there  were  islands  on  the  shoal  be}Tond,  and 
as  we  know  from  our  charts,  very  shallow  spots  existed  off  the  point 
before  the  recent  advance.  In  the  growth  of  the  point  an  apparent 
acceleration  would  take  place  on  falling  in  with  these.  There  are 
still  some  outlying  dry  spots  mentioned  by  Mr.  Granger  from  his 
past  summer's  observations. 

There  is  a  portion  of  Mr.  Chapin's  report — concerning  the  recent 
changes  among  the  shoals — which  I  should  like  to  quote  in  full,  be- 
cause it  is  interesting  ;  but  as  he  does  not  give  his  authorities,  and 
some  of  the  old  charts  contradict  him,  I  shall  refer  the  matter  to 
him  again  for  review.  When  Mr.  Granger's  Irvdrographic  survey  is 
completed,  these  notes  of  Mr.  Chapin's  will  furnish  again  valuable 
hints  for  the  proper  direction  in  which  to  make  comparisions,  and  I 
expect  to  be  indebted  to  him  for  further  observations  by  that  time. 

Very  respectfully  yours, 

HENRY  MITCHELL, 

Chief  of  Physical  Hydrography,  U.S.  Coast  Survey. 


To  Prof.  Benjamin  Peirce,  Supt.  U.  S.  Coast  Survey,  Cambridge,  Mast. 
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REPORT  OF  PROFESSOR  HENRY  L.  WHITING, 
On  Haulover  Beach,  Nantucket. 

'Professor  Benjamin  Peirce,  Superintendent  U.  S.  Coast  Survey. 

Dear  Sir  : — In  compliance  with  your  instructions,  I  proceeded, 
before  the  close  of  the  field  season  of  last  fall,  to  make  an  examina- 
tion and  resurvey  of  the  Haulover  Beach,  at  the  east  end,  or  head, 
of  Nantucket  Harbor,  for  the  purpose  of  ascertaining  what  changes, 
if  any,  had  occurred  in  this  beach,  and  to  see  if  these  changes  would 
throw  any  light  upon  the  disputed  and  uncertain  question  as  to 
whether  it  belonged  to,  or  was  a  part  of  the  original  formation  and 
material  of  the  main  island,  or  whether  it  belonged  to  the  class  of 
"  littoral  cordon"  referred  to  by  Professor  Mitchell,  and  found  at  the 
front  of  Cotamy  Bay,  and  separating  the  waters  of  Vineyard  Haven 
from  the  lagoon  beyond. 

The  only  point  intended,  or  expected,  to  be  solved  by  the  results 
of  my  resurvey,  was  that  of  the  movement,  or  non-movement,  of  the 
Haulover  Beach,  as  a  mass.  In  other  words,  to  see  if  it  had  main- 
tained its  ground,  or  if  it  had  fallen  back  en  masse  with  the  general 
waste  of  the  outer  eastern  shore  of  the  island,  like  the  beach  across 
the  front  of  Cotamy  Bay,  which,  while  maintaining  or  retaining  its 
general  width  and  physical  characteristics,  has  retreated  before  the 
driving  power  of  the  ocean's  waves  a  distance  of  four  hundred  and 
fifty  feet  within  the  same  time  given  for  comparison  as  that  afforded 
by  my  former  and  late  surveys  of  the  Haulover  Beach,  at  Nan- 
tucket, the  first  survey  being  made  in  1846  and  the  last  in  1872. 
No  intermediate  survey,  however,  has  been  made  of  the  Haulover 
as  was  the  case  in  watching  and  testing  the  changes  at  Cotamy. 
******* 

I  found  great  difficulty  in  reviving  the  geographical  positions  of 
my  former  survey  of  Nantucket,  upon  which  to  base  n^  present  de- 
terminations for  comparison.  The  ground  in  question  was  upon  the 
extreme  margin  of  my  survey  and  my  map,  and  not  controlled  by 
any  local  points  of  triangulation.  To  add  farther  embarrassments, 
two  of  three  old  houses,  the  chimne}rs  of  which  had  been  used  as 
signal-points  in  the  former  survey,  I  found  wanting  ;  one  house  had 
been  torn  down,  and  the  other  rebuilt,  so  that  the  accuracy  of  their 
positions  was  uncertain.  By  obtaining  data  from  more  distant  sta- 
tions, however,  I  was  finally  enabled  to  make  a  redetermination  of 
this  beach,  together  with  sufficient  extent  of  the  shore-line  of  the 
island  south  from  the  beach  itself  to  give  fair  scope  for  a  comparison. 

The  result  of  my  survey  made  last  fall  gives  no  sign  of  change  or 
movement  in  Haulover  Beach.    The  mass,  as  a  whole,  remains  upon 
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the  same  foundation ;  even  the  lines  and  details  of  sand  hills, 
were  they  have  not  been  exposed  to  the  actual  sea-waves,  remain 
unchanged. 

A  very  decided  waste,  however,  has  taken  place  along  the  outer 
face  of  the  beach.  Favoring  all  doubt  in  the  accuracy  of  my  resur-v 
vey,  and  giving  the  result  showing  most  change,  I  find  the  present 
high-water  line  to  be  an  average  of  about  thirty  metres,  or  about 
one  hundred  feet  inside  the  former  line,  making  the  general  width  of 
the  beach  a*bout  that  much  less  than  it  was  in  1846.  A  slight 
accumulation  of  sand  has  taken  place  along  the  inside  shore  at 
the  southerly  end  of  the  beach,  or  at  what  may  be  called  the  south- 
east bight  of  the  bay  or  harbor,  and  some  waste  or  driving  back  of 
the  high-water  line  of  beach  has  occurred  at  the  north-east  bight. 
The  main  alignment  of  the  inner  or  harbor  shore,  however,  remains 
much  as  it  wTas  in  1846.  This  proof  of  stability  or  fixedness  of  posi- 
tion is  in  favor  of  the  possible  benefits  hoped  for  by  opening  this 
beach,  as  it  goes  to  establish  the  theory  of  a  long-existing  barrier 
between  the  outer  ocean  and  the  waters  of  the  harbor. 

Without  attempting  or  touching  upon  any  discussion  of  geological  • 
questions,  I  wish  to  take  this  occasion  to  call  your  attention  t©  one 
point  which  may  bear  favorably  on  the  consequences  of  opening  this 
beach. 

In  my  considerations  of  the  wasted  headlands  of  this  part  of  our 
coast,  Sankaty  Head  has  always  been  an  interesting  study .  I  think 
there  is  reason  to  assume  that  the  mainland  of  the  island  extended 
not  less  than  one  mile  to  the  eastward,  or  south-eastward,  from  the 
present  limit  of  the  cliffs, — assuming  that  the  Haulover  Beach, 
Coatoe  and  Great  Point  do  not  belong  to  the  original  drift  forma- 
tion of  the  island,  but  are  deposits  of  later  date  formed  under  the  lee, 
as  it  were,  of  the  island  land.  When  this  shore  of  the  island  began  to 
waste,  a  spit  to  the  northward  was  a  natural  resultant  of  the  forces 
at  work  upon  the  drifting  material  set  loose.  As  greater  waste 
went  on  this  spit  must  have  increased,  and  in  extending  formed  the 
common  and  natural  points  and  coves  of  Coatoe  and  Great  Point. 
The  stretch  outward  to  Great  Point  I  believe  •  to  be  the  last  result- 
ant, and  caused  by  some  .change  of  forces.  But  whatever  may 
have  occasioned  the  extent  and  peculiar  form  and  direction  of  this 
beach  deposit,  I  think  it  is  all  a  part  and  an  extension  of  the  first 
spit  which  made  out  from  the  mainland  of  the  island,  and  that  what 
remains  of  the  Haulover  beach  to-day  is  a  part  of  the  original  spit, 
as  old,  and  probably  older,  than  any  other  portion  of  it.  The  point 
I  wish  to  make  is  this,  that  even  if  this  beach  is  nothing  more  than 
a  part  of  the  original  spit-deposit  it  has  so  extended  and  assumed 
such  shapes  and  such  direction,  and  has  inclosed  such  peculiar 
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water  spaces,— -converting  what  was  open  water  into  a  long 
lagoon  with  a  narrow  outlet  forced  by  the  extending  breakers 
a  long  distance  from  the  locality  of  the  first  separating  spite, 

 that  if  this  spit  is  now  opened  the   tidal  relations  on  either 

side  of  it  may  be  found  so  changed  as  to  create  a  current  which 
will  prove  able  to  keep  such  an  inlet  open  and  be  of  practical 
use  and  value  to  the  harbor.  At  any  rate  the  proposition  to  open 
this  beach  seems  sufficiently  reasonable  to  warrant  a  trial  of  the 
experiment  which  I  earnestly  hope  will  be  made. 

Very  respectfully  submitted. 

HENRY  L.  WHITING, 

JJ.  S.  Coast  Survey. 


REPORT  OF  PROF.   HENRY  L.  WHITING. 
on  Vineyard  Haven. 

Professor  Benjamin  Peirce,  Sup't  U.  S.  Coast  Survey. 

Dear  Sir  : — In  compliance  with  your  instructions,  after  complet- 
ing my  surveys  of  Edgartown  Harbor,  in  1871,  I  examined  the 
shores  of  Vineyard  Haven,  and  the  outline  of  the  Chops,  and  made 
a  resurvey  of  those  portions  of  them  where  I  found  changes  had 
taken  place  since  my  former  survey  in  1845. 

But  little  change  has  occurred  along  the  inner  shores  of  the  harbor. 
The  Lagoon  Inlet  has  worked  and  widened  to  the  northward,  but  its 
points  are  now  confined  by  the  bridge- structure  latel}T  built  across  it. 

Along  the  outside  or  eastern  shore  of  East  Chop  the  bluff  has 
wasted  awa}~  considerably ;  the  summit  line  is  now  about  seventy- 
five  feet  back  from  its  line  of  1845.  This  bluff  extends  north  and 
south  for  a  distance  of  about  four  thousand  five  hundred  feet,  with 
an  average  height  of  about  forty  feet,  so  that  a  large  amount  of  ma- 
terial— over  thirteen  million  cubic  feet — has  been  cast  into  the 
waters  of  the  sound,  to  be  borne  b}^  wave  and  current  action  to  some 
other  resting-place.  Immediately  within  the  East  Chop,  and  along 
the  southerly  shore  of  the  harbor,  quite  an  increase  and  advance- 
ment of  the  beach  into  the  harbor  has  taken  place.  This  continues 
from  the  point  of  the  chop  at  the  ending  of  the  bluff  to  the  most 
westerly  wharf — known  as  Norris's  wharf — about  the  same  distance 
as  that  of  the  extent  of  bluffs  outside.  The  average  distance  which 
this  shore  has  made  out  is  about  fort}T-five  feet,  representing  over 
three  hundred  thousand  square  feet  of  increased  area  of  beach. 
Whether  this  accumulation  and  deposit  of  sands  is  from  the  maternal 
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of  the  bluffs  washed  down  so  near  at  hand,  or  whether  it  has  come 
from  other  sources  of  supply,  I  will  not  presume  to  say. 

On  the  north  side  of  the  harbor,  along  the  shores  of  the  West 
Chop,  considerable  change  has  taken  place.  The  beach  at  the  inner 
point  of  the  chop,  opposite  the  pond  south  from  the  light-house,  has 
been  cut  away ;  but  this  waste  is  not  so  much  in  gross  amount  as 
that  on  the  East  Chop.  Opposite  the  light-house  the  waste  is  not  so 
great,  but  along  the  northern  point  of  the  chop  and  opposite  the 
point  where  the  old  light-house  stood,  the  waste  is  again  larger,  and 
the  edge  of  the  bluff  is  now  about  where  the  old  light-house  stood. 
From  the  end  of  the  bluff,  and  along  the  shore  of  the  sound  west- 
wardly  from  it,  some  increase  of  beach  has  taken  place.* 

Concerning  questions  of  improvement  and  protection  for  this  most 
important  and  valuable  harbor,  the  thorough  and  elaborate  physical 
survej's  by  Prof.  Mitchell,  give  a  better  base  for  study  and  discus- 
sion than  the  slight  changes  above  the  water-line — the  result  and 
range  of  my  survey — can  furnish.  I  have,  however,  given  much 
thought  to  this  general  subject,  and  have  been  familiar  with  this  part 
of  the  coast,  and  had  constant  proof,  by  ocular  demonstration,  of 
the  use  and  value  of  this  harbor  in  particular,  through  a  period  of 
almost  thirty  years.  I  am  induced,  therefore,  to  lay  before  you  the 
facts  and  premises  which  have  influenced  my  own  mind  in  contem- 
plating the  subject  of  its  protection  and  improvement. 

In  his  most  able  and  interesting  report.  Prof.  Mitchell  makes  wise 
distinction  in  describing  Vineyard  Haven,  and  designating  it  as  a 
roadstead  and  not  a  harbor.  He  says,  "  It  is  distinguished  neither  for 
its  amplitude  nor  its  security,  but  preeminently  for  its  convenience." 
Too  much  cannot  be  said  concerning  this  latter  characteristic.  No 
matter  how  perfect  a  harbor  of  refuge  may  be,  per  se,  it  is  of  no 
avail,  unless  it  be  in  such  locality  and  have  such  relation  in  distance 
and  direction,  to  the  pathways  of  commerce  and  the  points  and  ele- 
ments of  danger,  as  to  make  it  available.  This  will  be  readily 
recognized  by  imagining  one  of  the  many  excellent  but  useless  har- 
bors along  the  unfrequented  parts  of  the  coast  of  Maine  transferred 
to  within  a  daylight's  run  from  Cape  Hatteras,  for  instance.  In  an- 
other unpublished  report,  Prof.  Mitchell  also  says,  in  speaking  in 
praise  of  another  harbor,  "  The  great  merit  of  it  lies  in  a  happy 
conjunction  of  man}T  favorable  elements,  among  which  we  may  dis- 
tinguish as  most  important,  the  facility  and  safety  of  its  approaches', 
the  ample  width  and  depth  of  its  entrance,  and  above  all,  the  shel- 
ter and  tranquillity  of  its  roadsteads."    The  harbor,  or  roadstead,  of 

*  As  my  maps  have  been  returned  to  Washington,  and  are  now  in  the  Coast-Surrey 
office,  I  am  unable,  at  this  time,  to  give  precise  statements  as  to  these  items  of  detail. 
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Vineyard  Haven  fulfills  all  these  requisite  conditions  save  one, — pro- 
tection from  the  north-east.  In  all  other  winds  its  shelter  and  tran- 
quility are  sufficient.  Added  to  the  merit  that  it  does  afford  as  a 
roadstead,  its  situation  makes  it  of  great  value  as  a  refuge.  It  is 
just  where  a  harbor  is  most  needed.  This  is  sometimes  strikingly 
illustrated.  I  have  seen  the  harbor  entirely  empty  at  sundown,  and 
in  the  morning  found  it  literally  a  "  forest  of  masts."  On  one  par- 
ticular occasion  I  remember  to  have  counted  one  hundred  and  sixty 
vessels  on  the  lifting  of  a  fog  in  the  morning,  all  of  which  had  run 
in  and  come  to  anchor  during  the  preceding  night. 

I  make  these,  perhaps  superfluous,  statements  as  a  preface  to  the 
assumption,  or  assertion,  that  the  harbor,  or  roadstead  or  anchor- 
age of  Vine}rard  Haven  is  the  most  useful  and  most  used,  and  there- 
fore the  most  worthy  of  all  possible  practical  improvement  that  can 
be  put  upon  it  to  make  it  a  perfect  refuge,  of  any  that  can  be  named 
upon  our  Atlantic  coast.  I  do  not  except  Provincetown  in  this  con- 
nection, which,  although  a  far  better  harbor  naturally,  is  not  in  so 
needed  a  situation.  In  bad  weather  (say  north-easters)  vessels  will 
not  leave  Boston  if  bound  south  and  westward  ;  and  if  bound  north 
and  eastward,  once  around  the  Cape  they  can  run  for  Boston.  But  at 
Vinevard  Haven  our  coasters  have  had  a  long  run  either  from  New 
York  or  beyond  the  Delaware,  and  here  first  meet  the  most  danger- 
ous cruising-ground  of  our  Atlantic  coast. 

In  discussing  the  question  of  practical  improvement,  I  feel  great 
reluctance  and  hesitation  to  express  an  opinion  contrary  to  the 
judgment  of  Prof.  Mitchell,  who  has  made  the  study  of'  so  many 
harbors  and  has  so  much  knowledge  on  these  general  subjects  ;  and 
when  he  says,  "  The  hope  of  providing  shelter  for  this  roadstead  is 
small ;  the  entrance  must  not  be  closed  by  jettees  from  the  chops, 
and  the  building  of  an  isolated  breakwater  outside  is  impracticable, 
because  of  the  great  depth  of  water  and  the  strong  tide,"  I  confess 
I  feel  discouraged. 

I  agree  with  him  fully  in  regard  to  the  impracticability-  of  build- 
ing jettees  from  the  Chops.  His  remarks  concerning  the  opening  of 
the  Lagoon  as  an  inner  harbor  are  suggestions  of  much  value  in 
utilizing  this  deep  and  naturally  sheltered  water,  but  besides  the 
objections  in  regard  to  ice,  which  he  alludes  to,  the  Lagoon  is  sur- 
rounded by  quite  high  hills,  which  shut  out  the  winds  or  make  them 
baffling,  so  that,  with  its  long  and  narrow  configuration,  it  would  be 
difficult  for  vessels  to  get  in  and  out  under  sail.  In  fact,  I  think  its 
occupation  would  necessitate  the  use  of  tugs,  and  ia  case  of  storms 
one  tug  would  be  quite  insufficient  to  serve  a  crowd  of  vessels,  all 
anxious  to  get  in.  A  number  of  tugs,  therefore,  would  have  to  be 
15 
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in  readiness,  although,  perhaps,  not  often  called  in  use.  And  the 
Lagoon,  although  adding  a  feature  of  shelter,  I  fear  will  be  found 
without  the  facility  of  access  necessary  to  make  it  popular  or  even 
practicably  useful. 

The  difficulties  in  the  problem  of  improvement  are  intrinsic. 
The  elements  of  facility  and  safety  not  only  of  its  approaches, 
but  of  the  immediate  entrance  must  be  secured.  The  geographi- 
cal position  and  situation  of  this  harbor  must  not  be  overlooked. 
Its  proximity  to  cruising  grounds  of  difficulty  and  danger,  where 
fogs  prevail  in  summer,  and  blinding  snowstorms  rage  in  winter, 
is  peculiar.  In  times  of  such  emergency,  and  for  night  entrance 
and  anchorage,  free  and  simple  access  is  of  vital  moment.  While 
the  mooring  system  and  the  Lagoon  basin  are  valuable  accessories, 
they  are  not  such  advantages  as  in  times  of  greatest  exigenc}*  would 
be  practically  available. 

The  improvement,  therefore,  most  needed  and  most  to  be  desired 
is  the  very  one,  it  seems  to  me,  about  which  Prof.  Mitchell  expresses 
the  most  doubt, — an  isolated  outside  breakwater.  And  I  can  but  hope 
that  a  more  extended  examination  of  the  ground  for  this  especial 
purpose,  and  a  further  consideration  of  the  subject  may  develop 
conditions  of  practicability  that  will  be  more  satisfactory. 

The  most  serious  and  uncertain  question  of  impracticability  in 
connection  with  this  proposition,  is  that  of  the  strong  current.  The 
location  of  an  isolated  outside  breakwater  should  be  carefully  con- 
sidered in  this  connection.  Although  I  do  not  base  the  statement 
on  absolute  data  (Prof.  Mitchell's  observations  not  being  made  with 
a  view  to  such  a  purpose  and  not  falling  on  the  precise  ground  in 
question),  I  think  that  a  suitable  location  for  a  breakwater  can  be 
found  where  the  current  will  not  exceed  two  miles  per  hour.  This 
velocity,  with  good  bottom,  is  not  so  great  as  to  give  apprehension 
of  much  danger  to  such  a  structure.  The  alignment  of  a  break- 
water should  be  in  a  direction  conforming  as  nearly  as  possible  to 
the  main  direction  of  the  currents,  particularly  in  the  north-westerly 
part  of  it,  where  they  are  the  strongest.  In  extending  the  break- 
water south-easterly  it  will  reach  and  occupy  ground  where  the 
currents  are  of  less  velocity,  and  where  the}*  will  probably  have  no 
injurious  influence. 

In  this  preliminary  study  which  I  have  made,  and  which  is  based 
only  on  the  data  of  our  published  chart  of  these  waters,  1  find  the 
following  location  for  a  breakwater: — . 

The  north-westerlv  terminus  to  be  about  midway  between  the  East 
and  West  chops,  and  distant  from  them  about  one  mile.  From  this 
point  the  alignment  of  the  breakwater  should  be  south-easterly  and 
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toward  the  Squash  Meadow  Shoal.  The  position  and  direction  of 
this  elongated  shoal  seems  to  indicate  it  as  the  southerly  margin  of 
the  channel  between  the  Sounds,  so  nearly  equally  divided  by  the 
Hedge  Fence  Shoal.  In  looking  at  the  map,  the  Squash  Meadow 
Shoal  to  the  eastward,  and  the  Middle  Ground  to  the  westward, 
seem  to  define  the  pathway  of  the  sweeping  tides  around  the  Chops, 
and  to  make  the  limit  of  their  scouring  action  on  the  south  side  of 
the  channel  as  the  L'Homme  Dieu  does  on  the  north  side.  Although 
the  Squash  Meadow  Shoal  may  be  the  remains  of  a  former  island, 
or  even  part  of  the  original  chop,  it  is  now  undoubtedly  shaped 
by  the  current  action.  I  would,  therefore,  locate  a  breakwater  as 
near  as  possible  in  conformity  with  what  seems  to  be  a  physical 
boundary  of  flowage.  At  an}'  rate,  it  should  not  extend  or  protrude 
beyond  this  line,  and  if  entirely  within  its  range,  so  much  the  better. 
At  about  midway  the  breakwater  should  begin  to  curve  gradually 
to  the  south,  in  order  to  inclose  the  exposure  to  the  south-east.  In 
this  direction  it  should  extend  sufficiently  far  to  reach  the  line  of 
protection  afforded  by  Cape  Poge. 

The  depth  of  water  alluded  to  by  Prof.  Mitchell,  is  of  course,  a 
serious  objection  and  a  source  of  difficulty  and  expense  in  the  con- 
struction of  a  breakwater.  But  it  must  be  borne  in  mind  that  a 
harbor,  to  be  of  value,  must  have  a  deep  entrance  and  inclose  ground 
of  first-class  anchorage  ;  and  we  can  hardly  imagine  such  conditions 
without  the  surroundings  of  deep-water  navigation.  The  particular 
depth  in  which  the  suggested  breakwater  should  be  located,  ranges 
from  about  eight  to  about  five  fathoms,  or  at  its  north-westerly  end 
about  fifty  feet,  and  at  its  south-easterly  end  about  thirty  feet  at 
high-water.  This  depth,  with  the  length  of  structure,  about  two 
miles,  or  say  about  10,000  feet,  required  to  give  full  protection  to  the 
wide  opening  of  the  present  roadstead  is,  of  course,  a  structure  of 
great  magnitude  ;  but  when  compared  with  other  great  breakwaters 
its  dimensions  are  not  extreme. 

The  Cherbourg  Breakwater  is  12,300  feet  long  and  in  65  feet  of 
water.  Marseilles  (not  finished),  26,240  feet  long,  in  52  feet  of 
water.  Dover  (original  design) ,  10,591  feet  long,  in  70  feet  of  water. 
The  riprap  breakwater  at  Holyhead,  north  pier,  is  7,300  feet  long, 
in  63  feet  of  water,  and  cost  about  $1,000  per  running  foot.  The 
structure  corresponding  most  nearly  to  the  one  suggested  is  that  of 
the  isolated  breakwater  at  Portland,  England.  It  can  be  said  on 
the  side  of  economy  in  our  case  that  both  shores  of  the  Vineyard 
Sound  abound  in  material.  Bowlders  of  every  size  can  be  found  in 
positions  favorable  for  transportation  by  every  practicable  method. 

A  breakwater  of  the  dimensions  and  in  the  locality  suggested  will 
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triple  the  capacity  of  the  harbor,  and  the  area  gained  will  all  be  of 
first-class  anchorage.  In  other  words,  if  the  harbor  has  now,  as 
Professor  Mitchell  states,  an  anchorage  area  of  544  acres,  it  will 
contain  within  the  breakwater  an  area  of  about  1,500  acres,  con- 
verted from  what  Professor  Mitchell  correctly  designates  as  only 
a  roadstead  to  a  secure  harbor.  Unlike  the  situation  of  most  of  the 
great  breakwaters  of  Europe,  this  one  will  be  within  the  general 
shelter  of  Nantucket  Sound,  where  no  ocean-swell  heaves  in,  and 
where  the  action  of  a  short-running  sea  needs  only  to  be  broken  to 
make  the  anchorage  inside  the  breakwater  secure.  I  would  also  add. 
that  as  the  direction  of  exposure  and  of  violent  storm-waves  is  only 
from  the  eastward  no  heavy  sea  can  break  upon  the  structure  except 
in  an  oblique  direction,  which  favors  its  resisting  power  in  its  own 
stabilit}'  and  in  breaking  up  a  running  sea. 

The  northerly  opening  to  the  harbor,  as  proposed,  will  be  about 
one  mile  in  width  between  the  point  of  the  West  Chop  and  the 
north-wester^  end  of  the  breakwater.  Outside  of  the  eighteen-feet 
line  the  width  of  opening  will  be  about  three  quarters  of  a  mile. 
The  southern  opening  will  be  a  longer  entrance,  with  a  width  from 
shore  to  breakwater  of  about  half  a  mile  ;  outside  the  eighteen-feet 
line  about  one-third  of  a  mile,  or,  say,  1,500  feet.  These  widths, 
with  lights  on  either  chop  and  at  either  end  of  the  breakwater,  will 
make  the  entrance  safe  and  practicable  in  the  darkest  night.  This 
distance  from  the  island  shore  gives  ample  room  for  tidal  circulation 
both  in  preventing  the  accumulation  of  ice  or  drift-deposit.  This  is 
a  vital  and  indispensable  condition  essential  to  the  successful 
accomplishment  of  the  scheme  of  the  improvement. 

I  leave  the  question  with  the  suggestive  remarks  which  I  have 
made.  I  believe  the  project  a  practicable  one,  and  quite  within  the 
range  of  reasonable  expenditure,  considering  the  benefits  to  be 
derived. 

A  local  question  of  some  interest  to  the  port  of  Vineyard  Haven 
has  been  referred  to  the  Board  of  Harbor  Commissioners  by  its  citi- 
zens, concerning  the  closing  of  the  present  inlet  to  the  Lagoon 
Pond  and  controlling  the  no  wage  by  water-gates. 

The  shoal-water  off  this  inlet  on  the  harbor  side,  about  one  foot  at 
low-water,  makes  the  inlet  as  it  is,  of  little  value  as  an  entrance  to 
the  shelter  of  the  Lagoon.  I  deem  the  tidal-current  through  this 
inlet,  so  far  as  it  has  an  influence  in  creating  the  bar  in  front  of  it, 
an  injurious  one.  If  closed  and  controlled  by  water-gates  its  value 
as  a  fishery  would  probably  be  far  greater  than  any  use  that  can  be 
made  of  it  in  its  natural  state.  In  the  event  of  making  an  opening  to 
the  Lagoon  as  an  inner  harbor  of  refuge  the  closing  of  the  present  inlet 
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would  be  of  little  moment.  The  operation  of  removing  the  artificial 
obstruction  would  be  but  a  small  addition  to  the  work  of  general 
improvement,  if  made ;  and  might  not  come  within  the  range  of 
such  improvement.  I  see  no  objection,  therefore,  to  closing  the 
present  inlet  and  substituting  water-gates,  but,  on  the  contrary, 
should  view  it  as  an  improvement  of  its  natural  condition. 

I  come  to  this  judgment  in  no  opposition  to  the  suggestions  of 
Professor  Mitchell  for  opening  the  Lagoon. 

Very  respectfully  submitted, 

HENRY  L.  WHITING, 

U.  S.  Coast  Survey. 
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dtommoniocaltt)  of  ittassarfyusttte- 


Jn  the  Year  One  Thousand  Eight  Hundred  and  Seventy-Three. 

AN  ACT 

To  secure  to  the  Commonwealth  the  Value  of  it* 
Property  in  Lands  Flowed  by  Tide- Water. 

Be  it  enacted  by  the  Senate  and  House  of  Rejwesen- 
tatives,  in  General  Court  assembled,  and  by  the  author- 
ity of  the  same,  as  follows: 

1  Sect.  1.    Whenever  authority  shall  hereafter  be 

2  granted  by  the  legislature  or  the  board  of  harbor 

3  commissioners,  subject  to  the  approval  of  the  gov- 

4  ernor  and  council,  to  any  person  or  corporation  to 

5  build  any  wharf  or  other  structure,  or  to  till  or 
b*  otherwise  occupy  land  in  the   tide-water  lying 

7  below  the  line  of  low-water  mark,  not  exceeding 

P 

8  one  hundred  rods  from  high-water  mark,  the  per- 

9  son  or  corporation  so  authorized  shall  pay  into  the 

10  treasury  of  the  Commonwealth,  before  the  work 

11  authorized  is  begun,  such  compensation  for  the 

12  rights  and  privileges  granted  as  shall  be  deter- 

13  mined  by  the  governor  and  council  to  be  just  and 

14  equitable,  in  addition  to  the  compensation  assessed 

15  for  tide-water  displaced  under  chapter  one  hundred 
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16  and  forty-nine  of  the  acts  of  the  year  eighteen 

17  hundred  and  sixty-six :  provided,  however,  that, 

18  when  any  price  shall  have  been  paid  for  such  rights 

19  and  privileges,  the  same  shall  not  be  revocable 

20  under  chapter  four  hundred  and  thirty-t  wo  of  the 

21  acts  of  the  year  eighteen  hundred  and  sixty-nine, 

22  except  upon  a  repayment  of  said  price  by  the  Com- 

23  monw7ealth  to  the  party  entitled  to  the  same. 

1  Sect.  2.    This  act  shall  not  apply  to  any  rights 

2  or  privileges  granted  for  municipal  or  county  pur- 

3  poses  to  any  city,  town  oi*  county  in  land  of  the 

4  Commonwealth  flowed  by  tide-water. 

1  Sect.  3.    This  act   shall  take  effect  upon  its 

2  passage. 


ERRATA. 

On  page  fifty -two  insert  not  before  "moved,"  iu  the  sixth  line  from  the 
bottom.  In  the  twenty-second  line  from  the  bottom,  change  "  typographi- 
cal" to  "topographical." 
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REPORT. 


To  the  Honorable  Senate  and  House  of  Representatives  of  the  Commonwealth  of 

Massachusetts. 

The  Board  of  Harbor  Commissioners  respectfully  submit 
their  Eighth  Annual  Keport. 

South  Boston  Flats. 

It  gives  the  Board  great  satisfaction  to  be  able  to  announce 
that  the  negotiation  with  the  Boston  Wharf  Company,  the 
Boston  &  Albany  Kailroad  Company  and  the  City  of  Boston 
of  terms  of  cooperation  in  the  improvement  of  the  South 
Boston  flats,  incomplete  when  the  Seventh  Annual  Report  of 
this  Board  was  submitted,  has,  during  the  past  year,  been 
fully  consummated. 

The  results  of  that  negotiation  are  embodied  in  two  instru- 
ments, copies  of  which  are  appended  to  this  Report,  one  being 
an  indenture  of  four  parts  executed  by  the  three  parties 
named,  and  the  Commonwealth  acting  by  this  Board ;  the 
other  an  agreement  between  the  Commonwealth  and  the  Bos- 
ton &  Albany  Eailroad  Company.  The  indenture  of  four 
parts,  in  its  main  features,  is  on  one  side  an  agreement  with 
the  City  of  Boston,  the  Boston  Wharf  Company,  the  Boston 
&  Albany  Railroad  Company  and  the  Commonwealth,  to  in- 
close with  sea-walls  on  the  borders  of  Fort  Point  Channel, 
and  the  Main  Channel  of  Boston  Harbor,  and  fill  on  or  before 
October  1st,  1876,  their  several  parcels  of  flats  on  the  south- 
easterly side  of  Fort  Point  Channel,  comprising  in  all  about 
one  hundred  acres,  of  which  the  Boston  Wharf  Company  and 
the  Commonwealth  own  two  adjacent  parcels  containing  each 
about  twenty-five  acres  bordering  on  Fort  Point  Channel,  and 
the  Boston  &  Albany  Railroad  Company  a  third  parcel  of  fifty 
acres  adjacent,  bought  by  it  of  the  Commonwealth,  and  border- 
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ing  ou  the  Main  Channel,  and  within  the  limits  of  their  respect- 
ive parcels  to  convey  to  the  city  when  filled,  Eastern  Avenue, 
Northern  Avenue,  and  the  extension  of  Washington  Avenue,  B, 
C,  D,  E,  F,  K  and  L  Streets,  and  obligates  the  Commonwealth 
in  one  year  after  the  filling  of  these  hundred  acres,  to  extend 
B  or  C  Street  to  Eastern  Avenue.  On  the  other  side  the  city 
of  Boston  agrees  with  the  Boston  Wharf  Company,  the  Boston 
&  Albany  Railroad  Company  and  the  Commonwealth,  to  con- 
nect this  territory  to  be  filled  with  the  city  proper  by  bridges 
over  Fort  Point  Channel. 

The  city  required  that  provision  should  be  made  in  this  in- 
denture for  streets  over  these  hundred  acres,  and  over  the 
residue  of  the  first  section  of  the  South  Boston  flats  belong- 
ing to  the  Commonwealth  as  fast  as  its  flats  should  be  im- 
proved, and  for  the  conveyance  to  the  city  of  the  title  in  fee 
simple  to  all  these  streets  when  filled. 

By  the  Act  of  the  year  of  1869,  chap.  461,  sect.  4,  the  Bos- 
ton &  Albany  Railroad  Company  was  authorized  to  lay  its 
tracks  across  and  along  portions  of  the  streets  which  the  city 
desired  should  be  laid  out  over  the  flats  the  company  had  pur- 
chased of  the  Commonwealth,  but  the  railroad  company  was 
unwilling  to  convey  the  fee  in  such  streets  without  reserving 
those  rights  in  them  which  the  legislature  had  given  it,  some 
of  which  were  regarded  as  indispensable  to  the  occupation  of 
its  land  for  railroad  purposes.  On  the  other  hand  the  city 
was  unwilling  to  agree  to  build  expensive  bridges  in  extension 
of  Eastern  Avenue  and  Northern  Avenue  over  Fort  Point 
Channel,  while  the  railroad  company  reserved  to  itself  the 
legal  right  to  obstruct  the  avenues  germinating  in  these 
bridges  so  completely  with  its  freight  tracks  as  to  make  them 
unsuitable  for  public  travel  beyond  the  company's  land.  This 
conflict  of  interests  remained  to  be  adjusted  at  the  beginning 
of  the  past  year. 

Another  subject  of  great  importance  became  involved  in 
this  negotiation  upon  its  resumption  by  the  Board. 

The  Boston  &  Albany  Railroad  Company  had  applied  to 
the  legislature  of  1873  for  a  modification  of  its  obligation  to 
pay  the  purchase-money  for  the  fifty  acres  of  flats  bought  by 
it  of  the  Commonwealth  in  1869,  amounting  to  $445,635,  and 
having  become  due  October  1st,  1872.    This  application  was 
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referred  to  the  committee  on  expenditures.  It  appearing, 
however,  to  the  committee,  and  it  being  the  opinion  of  the 
attorney-general,  that  the  Board  of  Harbor  Commissioners, 
with  the  approval  of  the  governor  and  council,  had  the  same 
authority  by  law  (chap.  326,  Acts  1868)  to  modify  the 
agreement  with  the  company  that  they  had  originally  to  make 
it,  the  committee  deemed  it  advisable  to  leave  the  matter 
with  the  Board  and  the  governor  and  council,  especially  in 
view  of  the  fact  that  for  the  purpose  of  enlisting  the  coopera- 
tion of  the  city  of  Boston  in  the  general  scheme  for  the  im- 
provement of  the  South  Boston  flats,  the  Commonwealth 
desired  some  concessions  from  the  railroad  company.  Ac- 
cordingly, the  legislature  adopted  the  recommendation  of  its 
committee,  and  took  no  action  upon  the  company's  applica- 
tion. 

To  appreciate  the  grounds  on  which  this  claim  to  an  exten- 
sion of  the  time  of  payment  was  made,  it  is  necessary  to 
state  the  circumstances  under  which  the  the  Boston  &  Albany 
Railroad  Company  purchased  these  flats  and  agreed  to  fill  them. 

At  the  time  that  these  fifty  acres  were  sold  to  the  Boston  & 
Albany  Railroad  Company,  the  Commonwealth  had  sold  to  the 
Boston,  Hartford  &  Erie  Railroad  Company  the  parcel  contain- 
ing about  twenty-five  acres  lying  adjacent  to  these  fifty  acres 
and  bordering  on  Fort  Point  Channel,  which,  with  twenty-five 
acres  more  bought  of  the  Boston  Wharf  Company,  the  Boston, 
Hartford  &  Erie  Railroad  Company  agreed  with  the  Common- 
wealth to  fill,  in  accordance  with  the  Commonwealth's  plan 
for  this  improvement.  These  two  parcels  of  twenty-five  acres 
each,  lay  adjacent  to  each  other  between  the  parcel  of  the 
Boston  &  Albany  Railroad  Company  and  Fort  Point  Channel. 
The  Boston,  Hartford  &  Erie  Railroad  was  to  have  three 
years  for  filling  its  two  parcels,  amounting  to  fifty  acres,  and 
for  the  same  time  was  to  pay  no  interest  on  its  purchase- 
money. 

The  Boston  &  Albany  Railroad  Company  also,  not  having 
to  pay  its  purchase-money  for  these  three  years,  had  in  effect 
the  same  three  years'  exemption  from  interest,  but  had  six 
years  in  which  to  do  the  whole  of  its  work,  although  it  had 
only  the  same  area  to  fill  and  its  work  would  require  no  longer 
time  to  complete. 
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It  was  allowed  no  greater  exemption  from  interest,  because 
it  needed  no  longer  time  to  improve  its  flats  for  profitable 
occupation.  From  these  provisions  the  company  claimed  it 
was  a  fair  inference  that  it  was  the  intention  of  the  parties  to 
the  agreement  that  before  the  company  should  be  obliged 
to  pay  for  its  flats  it  should  have  three  years  during  which  it 
would  be  possible  to  improve  them  in  the  manner  required  by 
the  contract. 

In  the  plan  of  the  Commonwealth  for  filling  these  hundred 
acres,  it  was  always  intended  that  the  flats  bordering  on  Fort 
Point  Channel  should  be  filled  before  those  lower  down  the 
harbor ;  certainly,  that  the  sea-wall  on  the  borders  of  those 
flats  on  Fort  Point  Channel  should  first  be  built  to  serve  as  a 
protection  of  the  area  to  be  filled,  from  the  action  of  the  cur- 
rents of  the  harbor  channels. 

A  different  order  in  the  occupation  of  these  flats  would,  in 
the  judgment  of  this  Board,  have  been  injurious  to  the  har- 
bor. The  extension  out  to  the  Main  Channel  of  a  solid  mole 
within  the  limits  of  the  flats  of  the  Boston  &  Albany  Railroad 
Company,  such  as  the  separate  and  independent  improvement 
of  its  parcel  would  have  made,  would  have  acted  as  an  abrupt 
obstruction  to  the  ebb-current,  and  caused  a  powerful  eddy 
of  large  circuit,  whose  action  would  have  resulted  in  an  ex- 
tensive excavation  of  the  flats  of  the  Commonwealth  now  to 
be  filled,  and  corresponding  deposits,  probably,  in  the  main 
ship  channel. 

Practically  speaking,  therefore,  the  Boston  &  Albany  Rail- 
road Company  could  fill  its  flats  only  after  the  flats  of  the 
Boston,  Hartford  &  Erie  Railroad  Company  had  been  filled, 
or  simultaneously  with  the  progress  of  the  work  upon  them. 
The  understanding  of  all  parties  in  1869,  that  these  two  rail- 
road companies  were  to  improve  their  parcels  upon  one  plan, 
and  that  the  tract  which  was  second  in  the  order  of  occupa- 
tion was  not  to  be  improved  except  in  connection  with  the 
tract  whose  improvement  must  first  be  secured,  was  also 
appealed  to. 

It  was  claimed,  moreover,  that  the  clauses  in  the  agreement 
of  the  Boston  &  Albany  Railroad  Company  by  which  the 
company  bound  itself  to  fill  on  any  portion  of  the  westerly 
line  of  said  parcel  of  flats  simultaneously  with  the  progress  or 
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after  the  filling  or  other  occupation  there,  on  the  easterly  line 
of  the  westerly  adjoining  flats  conveyed  by  said  Common- 
wealth and  the  Boston  Wharf  Company  to  "  the  trustees  of  the 
Boston,  Hartford  &  Erie  Railroad  Company,  and  further- 
more agreed  so  to  build  its  wall  on  the  main  channel  as  to 
unite  said  wall  with  the  sea-wall  built  *  *  *  on  said  adjoin- 
ing westerly  parcel  of  flats  conveyed  by  the  Commonwealth 
to  said  *  *  *  trustees  so  that  both  walls  shall  form  a  continu- 
ous and  uniform  structure,"  showed  that  the  intention  of  the 
agreement  was,  that  the  work  on  both  parcels  should  be  done 
together. 

The  bankruptcy  of  the  Boston,  Hartford  &  Erie  Eailroad 
Company,  however,  prevented  the  improvement  of  that  por- 
tion of  the  flats  that  ought  first  to  be  improved,  and  not  until 
the  month  of  October,  1873,  was  this  work  undertaken  under 
auspices  that  insured  its  completion. 

Accordingly,  as  there  has  been  no  time  prior  to  the  past 
year  since  its  purchase  in  1869  when  the  Boston  &  Albany 
Railroad  Company  could  do  the  work  to  be  done  on  its  flats 
simultaneously  with  or  in  continuation  of  the  work  on  the 
adjacent  flats  that  must  first  or  simultaneously  with  its  own 
be  filled,  it  claimed  that  as  a  matter  of  justice,  the  three  years 
it  was  to  have  in  which  to  do  its  work  should  not  be  deemed 
to  have  begun  before  October,  1873,  and  that  it  should  have 
three  years  from  that  date,  viz.,  until  October,  1876,  to  do  its 
work  and  pay  the  purchase-money.  The  verity  of  the 
grounds  of  this  claim  could  not  be  denied. 

On  the  other  hand,  whatever  may  have  been  the  expecta- 
tions of  the  contracting  parties,  the  obligation  of  the  company 
to  pay  for  its  flats  at  the  expiration  of  three  years  from  Octo- 
ber 1st,  1869,  was  not  by  the  terms  of  the  instrument  made  in 
any  manner  dependent  upon  the  state  or  progress  of  the  work 
on  the  adjoining  territory  between  its  own  tract  and  Fort  Point 
Channel.  On  its  contract  the  company  was  legally  liable 
to  pay  the  purchase-money  on  the  1st  of  October,  1872. 
The  claim  for  an  extension  of  the  time  of  payment  to  October 
1st,  1876,  was  a  claim,  therefore,  in  effect  for  the  remission 
of  four  years'  interest  at  six  per  cent  on  $445,600,  amounting 
to  $106,944. 

It  became  necessary,  then,  for  the  Board  to  determine 
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whether  the  interests  of  the  Commonwealth  required  an 
enforcement  of  the  obligation  of  the  company  according  to  the 
letter  of  the  bond  or  a  concession  to  its  claim  for  an  extension 
of  the  time  of  payment,  for  the  sake  of  securing  its  execution 
of  the  proposed  indenture  of  four  parts,  without  which  the 
indispensable  cooperation  of  the  city  in  the  improvement  of 
the  South' Boston  flats  could  not  be  obtained. 

This  cooperation  of  the  city  was  to  give  the  flats  of  the 
Commonwealth  in  South  Boston  direct  communication  with 
the  city  proper  by  bridges  over  Fort  Point  Channel,  which 
could  not  be  affected  at  a  less  cost  than  $700,000,  an  expen- 
diture which  the  Commonwealth  would  never  have  incurred, 
and  without  which  the  flats  of  the  Commonwealth  when  filled 
would  be  of  much  less  value.  If  it  were  estimated  that  the 
twenty-five  acres  of  the  flats  which  the  State  proposed  to  fill 
itself  would  be  enhanced  ten  cents  a  foot  in  value  by  the  con- 
struction of  these  bridges,  the  benefit  would  exceed  the  whole 
amount  of  interest  whose  remission  was  sought. 

But  the  execution  of  this  indenture  of  four  parts  was  to 
inaugurate  a  plan  of  improvement  that  enhanced,  not  twenty- 
five,  but  between  seven  and  eight  hundred  acres  of  flats  owned 
by  the  Commonwealth. 

The  Board  could  not  doubt  that  its  clear  duty  in  the  prem- 
ises was  to  yield  to  a  claim  having  so  much  of  justice  in  it  for 
the  sake  of  obtaining  the  indispensable  cooperation  of  the 
party  making  it  in  a  cherished  project  of  the  State. 

The  Boston  &  Albany  Railroad  Company  then  consented  to 
such  concessions  of  its  right  to  lay  tracks  across  and  along 
the  streets  over  its  territory  as  obviated  all  the  objections  of 
the  city.  It  agreed  to  limit  its  rights  in  Eastern  Avenue  to 
a  right  to  lay  its  tracks  across  it,  and  its  rights  in  B  Street 
between  Eastern  Avenue  and  Northern  Avenue  to  a  right  to 
.  lay  its  tracks  along  it  in  such  location  as  should  be  agreed 
upon  by  the  company  and  the  board  of  aldermen  of  the  city 
of  Boston.  These  concessions  made  it  necessary  for  the  com- 
pany to  relinquish  so  much  of  its  territory  as  lies  south-west 
of  Eastern  Avenue,  as  it  would  cease  to  be  serviceable  under 
these  restrictions  for  the  location  and  use  of  its  tracks.  It 
was  agreed,  however,  that  the  company  might  take  in  place 
of  the  area  relinquished,  a  strip  along  the  south-westerly  border 
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of  the  tract  of  the  Commonwealth  at  the  junction  of  the  two 
channels,  in  the  proportion  of  two  feet  here  for  every  five  feet 
relinquished.  The  area  of  whatever  portion  of  the  company's 
tract  should  be  thrown  south  of  Eastern  Avenue  by  any 
change  in  its  location,  and  in  consequence  surrendered,  the 
company  was  to  be  allowed  to  take  in  a  strip  of  equal  width 
on  the  south-easterly  border  of  its  flats,  or,  at  its  option,  have 
the  value  of  the  same,  at  the  rate  at  which  it  was  purchased, 
clecl acted  from  its  purchase-money.  The  company  was  also  re- 
leased from  its  obligation  to  fill  simultaneously  with  any  filling 
by  the  co-terminous  owner  on  its  south-easterly  line  to  the  extent 
of  the  length  of  the  dock,  in  case  it  should  build  one  on  this 
part  of  its  territory,  and  wall  in  its  north-westerly  and  south- 
westerly sides.  Such  filling  as  has  been  done  on  the  terri- 
tory to  be  relinquished  by  the  company  the  Commonwealth 
was  to  have  the  benefit  of  without  charge.  As  the  Common- 
wealth  would  get  the  benefit  of  the  sea-wall,  between  eight 
and  nine  hundred  feet  in  length  on  the  Main  Channel,  for  the 
flats  of  the  company  to  be  relinquished,  the  cost  of  the  sea- 
wall on  the  equivalent  strip,  estimated  at  less  than  a  hundred 
feet  in  width,  which  the  company  was  to  have  in  exchange  on 
the  south-easterly  margin  of  the  Commonwealth's  parcel  was 
to  be  deducted  from  the  purchase-money  to  be  paid  by  the 
company. 

Again,  as  Eastern  Avenue  by  the  surrender  of  all  the  com- 
pany's land  on  the  south-west  side  of  it,  was  to  become  a 
street  on  the  division-line  between  the  lands  of  the  company 
and  those  of  the  Commonwealth,  it  was  agreed  that  one-half 
the  cost  of  the  filling  of  this  avenue  should  be  borne  by  the 
Commonwealth  and  one-half  by  the  company,  instead  of  wholly 
by  the  company,  as  was  the  case  by  the  agreement  of  1869, 
according  to  which  the  land  of  the  company  was  to  lie  on 
both  sides  of  the  avenue. 

By  the  indenture  of  four  parts  provision  was  made  at  the 
request  of  the  city  for  making  Northern  Avenue  one  hundred 
instead  of  seventy-five  feet  wide,  as  provided  in  the  agree- 
ment of  1869  between  the  Commonwealth  and  the  company, 
Eastern  Avenue  seventy-five  feet  wide  instead  of  sixty-six,  and 
B  Street  on  the  territory  of  the  company  seventy-five  feet  wide 
instead  of  fifty,  and  it  was  agreed  that  the  company  should 
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not  be  required  to  pay  for  the  additional  amount  of  flats 
within  its  limits  to  be  devoted  to  streets  and  conveyed  to  the 
city,  while,  on  the  other  hand,  the  cost  of  filling  these  streets 
to  the  enlarged  width  was  still  to  be  borne  by  the  company. 

The  mutual  compromise  between  the  company  and  the 
Commonweath,  whose  principal  terms  have  been  stated,  was 
embodied  in  the  agreement  already  mentioned  which  was  exe- 
cuted by  the  company  and  this  Board,  and  approved  by  the 
governor  and  council, 

After  these  two  contracts,  establishing  a  satisfactory  basis 
upon  which  the  improvement  of  the  South  Boston  flats  could 
be  begun,  had  been  executed  by  the  parties  and  approved  by 
the  governor  and  council,  this  Board  advertised  for  proposals 
for  inclosing  with  the  requisite  sea-walls  and  filling  the  flats 
of  the  Commonwealth  at  the  juuctiou  of  the  Main  and  Fort 
Point  Channels.  In  the  hope  of  possibly  selling  these  flats  at 
a  fair  price  to  some  party  or  parties  who  could  perform  all 
the  obligations  of  the  Commonwealth  incurred  under  the  in- 
denture of  four  parts,  and  so  save  the  State  the  necessity  of 
contracting  for  work  usually  better  left  to  private  enterprise, 
the  Board  at  the  same  time  it  invited  sealed  proposals  for  the 
sea-walls  and  the  filling,  also  invited  sealed  proposals  for  the 
purchase  of  this  parcel  of  flats,  the  jourchaser  to  improve 
them  as  the  Commonwealth  binds  itself  to  improve  them  in 
this  indenture. 

The  advertisement  for  proposals  to  be  opened  on  the  twen- 
tieth of  August  last  was  published  in  most  of  the  Boston 
newspapers,  in  the  "Portland  Press,"  the  "New  York  Her- 
ald" and  the  "New  York  Tribune"  for  six  weeks. 

The  plans  of  the  sea-walls  for  which  proposals  were  first 
invited  were  those  adopted  in  the  year  1868,  and  ever  since 
shown  on  the  plan  for  the  occupation  of  the  Commonwealth's 
flats  in  South  Boston,  appended  to  the  reports  of  the  Board, 
with  the  exception  of  a  few  slight  changes  in  the  light  sea- 
wall . 

Upon  the  suggestion,  however,  of  Edward  S.  Philbrick, 
Esq. ,  whom  the  Board  had  selected  to  act  as  superintending 
engineer  of  the  work  on  the  Commonwealth's  flats  in  South 
Boston,  that  in  his  judgment  the  plan  of  the  heavy  sea-wall 
might  be  improved,  alterations  proposed  by  him,  and  sane- 
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tioned  by  the  weighty  authority  of  James  B.  Francis,  Esq., 
of  Lowell,  as  improvements  upon  the  original  plan,  were 
adopted. 

On  the  twentieth  day  of  August,  the  day  for  opening  the 
bids,  the  application  of  some  contractors  living  out  of  the 
State  for  more  time  to  prepare  their  bids,  concurred  with  the 
desire  of  the  Board  for  proposals  upon  the  modified  plan  for 
the  heavy  sea-wall  which  had  then  been  matured. 

Accordingly  the  Board  extended  the  time  for  submitting 
proposals  until  the  third  day  of  September,  and  advertised 
for  bids  on  the  modified  plan  as  an  alternative  plan  for  the 
heavy  sea-wall.  On  opening  the  bids  it  was  found  that  the 
heavy  sea-wall,  built  according  to  the  modified  plan,  would 
cost  twelve  dollars  less  a  running  foot  to  build  than  if  built 
according  to  the  original  plan. 

To  obtain  the  largest  competition,  the  Board  had  adver- 
tised for  separate  proposals  for  the  light  sea-wall,  for  the 
heavy  sea-wall,  and  for  the  filling  of  the  flats  to  grade  16, 
with  material  dredged  from  the  harbor  up  to  grade  13,  the 
remainder  with  gravel,  and  for  doing  the  whole  work,  both 
filling  and  sea-walls.  The  lowest  aggregate  proposal  was 
that  of  Messrs.  Clapp  &  Ballou  and  the  Rockport  Granite 
Company  of  Massachusetts,  who  bid  $39  a  running  foot  for 
the  light  sea-wall,  $236  a  running  foot  for  the  heavy  sea-wall, 
and  39  cents  per  square  foot  for  the  filling. 

By  combining  the  lowest  separate  bids  which  were  given 
by  three  different  parties,  the  aggregate  of  these  was  $26,168 
less  than  the  aggregate  bid  of  Messrs.  Clapp  &  Ballou  and  the 
Rockport  Granite  Company,  but  it  seemed  to  the  Board  that 
unity  of  responsibility  in  a  contract  of  such  magnitude,  in  re- 
lation to  a  work  in  which  progress  in  one  part  might  be  de- 
pendent upon  the  progress  of  the  work  in  another  part,  was 
worth  more  to  the  Commonwealth  than  would  be  saved  by 
contracting  with  three  parties  instead  of  one. 

The  Board,  therefore,  awarded  the  contract  for  the  whole 
work  to  Messrs.  Clapp  &  Ballou  and  the  Rockport  Granite 
Company,  and  submitted  its  award,  together  with  all  the  bids, 
to  the  governor  and  council  for  preliminary  approval  before 
making  the  contract,  and  to  obtain  their  opinion,  in  case  the 
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award  was  approved,  as  to  the  proper  guaranty  for  the  faith- 
ful performance  of  the  contract. 

The  governor  and  council  approved  the  award,  and  advised 
that  the  contractors  should  give  this  guaranty  in  the  form  of 
a  bond,  with  responsible  sureties,  in  the  sum  of  two  hundred 
and  fifty  thousand  dollars.  The  contract  was  executed  in 
pursuance  of  the  award,  and  a  bond,  such  as  had  been  recom- 
mended, was  given.  The  contract  and  bond,  copies  of  which 
are  appended  to  this  Report,  were  approved  by  the  governor 
and  council,  and  on  the  14th  day  of  October,  1873,  the 
improvement  of  the  South  Boston  flats  was  begun  under  the 
auspices  of  the  Commonwealth.  The  work  has  been  in  prog- 
ress ever  since.  Under  the  contract  the  total  cost  of  im- 
proving the  Commonwealth's  flats  is  $793,691.60,  a  sum  ex- 
ceeding the  estimates  submitted  by  the  Board  to  the  legisla- 
ture in  1871,  when  the  price  of  stone  was  somewhat  lower, 
by  only  $74,379.73. 

The  location  of  Eastern  Avenue,  as  fixed  by  the  action  of 
the  Board,  with  the  approval  of  the  governor  and  council, 
and  the  concurrence  of  the  committee  on  streets  of  the  city 
council,  is  shown  on  the  plan  appended  to  this  Report.  Con- 
gress Street  is  to  be  extended  to  the  Commissioners'  line  on 
the  north-westerly  side  of  Fort  Point  Channel,  thence  the 
avenue  crosses  the  channel  at  right  angles  to  the  middle  line 
between  the  Commissioners'  lines  on  the  two  sides  of  the 
channel,  and  from  the  Commissioners'  line  on  the  south- 
easterly side  of  the  channel  runs  parallel  with  Broadway  as 
far  as  to  the  extension  of  E  Street. 

The  line  at  right  angles  with  the  middle  line  of  the  channel 
was  adopted  in  preference  to  an  oblique  line,  for  the  reason 
that  the  bridge  so  built  would  cost  less,  cause  less  obstruction 
to  the  water,  require  shorter  stringers  for  the  draw,  and  en- 
able it,  when  opened,  to  turn  end  for  end.  This  capacity  in 
a  draw  makes  it  possible,  by  continuing  in  the  same  direction 
the  movement  of  the  draw  after  it  is  opened,  to  begin  the 
process  of  closing  it  before  a  passing  vessel  has  got  through, 
and  thus  lessen  the  time  required  for  the  passage  of  vessels. 

Since  Eastern  Avenue  was  located  the  street  commissioners 
have  passed  the  order  taking  the  land  required  for  the  con- 
nection of  Eastern  Avenue  with  Broad  Street,  and  the  plans 
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for  the  bridge  are  already  engaging  the  attention  of  the  city 
engineer. 

The  Board  is  much  gratified  at  the  adoption  by  the  board 
of  aldermen  of  the  recommendation  of  this  Board  that  the 
bridge  should  be  of  such  a  grade  as  will  admit  the  passage 
under  the  draw  of  tug-boats  with  lowered  smoke-stacks,  and 
obviate  the  necessity  of  opening  it  merely  to  let  a  tug-boat 
through.  There  are  tugs  that  require  but  twelve  feet  above 
high-water  to  give  them  unobstructed  passage. 

When  the  bridge  of  Eastern  Avenue  has  been  built  at  this 
grade  above  high- water,  the  city  should  have  the  power  to 
prohibit  the  opening  of  the  draw  for  the  passage  of  tug-boats 
unaccompanied  by  a  vessel  in  tow.  The  effect  of  this  would 
simply  be  that  tugs  with  pilot-houses  twelve  feet  or  under 
above  the  water-line  would  be  the  only  ones  that  could  be 
used  at  substantially  all  times  of  the  tide.  For  short  periods 
of  time  at  the  turns  of  the  tide,  a  few  days  in  a  year,  tug- 
boats requiring  twelve  feet  space  above  high-water  to  clear 
the  draw  would  be  delayed  under  this  restriction. 

Such  a  regulation  of  the  navigation  of  the  channel  for  the 
sake  of  reducing  the  detentions  of  travel  over  the  bridge,  would 
certainly  be  a  reasonable  one. 

Appropriation  for  Boston  Harbor. 

By  the  Report  of  the  Committee  on  Commerce  of  the 
National  House  of  Representatives,  made  last  winter,  only 
$75,000  were  given  for  the  year  1873  to  continue  the  neces- 
sary work  for  the  preservation  of  Boston  Harbor,  although 
the  Board  had  by  its  memorial  to  Congress  set  forth  the 
especial  need  of  a  larger  sum  of  money. 

Notwithstanding  discouraging  representations  of  the  impos- 
sibility of  getting  a  larger  appropriation,  the  Board  felt  that 
the  urgency  of  the  case  required  that  an  effort  should  be 
made  to  secure  it.  Accordingly,  while  the  appropriation  bill 
was  pending  before  the  Senate  Committee  on  Commerce  a 
committee  of  the  Board,  consisting  of  Messrs.  Lincoln  and 
Grammer,  with  Professor  Whiting,  went  to  Washington  and 
presented  the  claims  of  Boston  Harbor  for  more  favorable 
consideration.  The  Board  was  fortunate  in  obtaining,  in  this 
appeal  to  Congress,  the  cooperation  of  his  Honor,  Mayor 
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Pierce,  who  joined  the  committee  of  the  Board  in  Washing- 
ton, and  went  before  the  committee  of  the  Senate.  Prof. 
Peirce,  Superintendent  of  the  U.  S.  Coast  Survey,  who  was 
then  in  Washington,  also  appeared  before  the  Senate  com- 
mittee and  gave  his  weighty  sanction  to  the  justice  of  the 
claim  made  for  Boston  Harbor. 

The  hearing  resulted  in  a  prompt  recommendation  that  the 
amount  given  by  the  House  bill  should  be  doubled,  and  the 
appropriation  bill,  as  finally  passed,  gave  Boston  Harbor 
$150,000. 

This  amount  was  the  least  that  should  have  been  enter- 
tained, considering  the  amount  of  work  to  be  done  in  build- 
ing sea-walls,  to  save  islands  and  headlands  from  washing 
away  and  filling  up  with  their  substance  the  harbor  channels, 
aud  in  the  dredging  needed  at  the  Upper  Middle. 

Long  Island  in  Boston  Harbor. 

Last  October  the  attention  of  the  Board  was  called,  by 
Hon.  Thomas  Russell,  collector  of  the  port  of  Boston,  to 
the  fact  that  in  a  recent  storm,  at  a  very  high  tide,  the  sea 
had  passed  over  the  neck  of  land  connecting  the  South  Head 
with  the  main  portion  of  Long  Island,  and  that  Sculpin  Chan- 
nel was  imperilled  by  this  encroachment.  Upon  his  invita- 
tion the  Board  visited  the  locality  in  the  U.  S.  revenue 
steamer,  and  found  these  representations  fully  justified. 

The  Board  reported  the  facts  to  Gen.  George  Thorn,  of  the 
U.  S.  Engineers,  who  has  charge  of  the  government  work  in 
Boston  Harbor,  with  a  request  that  he  would  examine  the 
subject  and  take  such  action  for  the  protection  of  the  shores 
and  lands  of  the  island  as  he  might  deem  expedient  and 
practicable. 

In  the  succeeding  month  the  following  reply  was  received  : — 

United  States  Engineers'  Office,  ) 

Portland,  Me.,  Nov.  7,  1873.    $  * 

Hon.  Josiah  Quixcy,  Chairman  Board  of  Harbor  Commissioners, 

8  Pemberton  Square,  Boston,  Mass: 

Dear  Sir  : — Since  my  letter  to  }'our  Board  of  the  17th  ultimo,  I 
have,  in  compliance  with  the  request  contained  in  your  communica- 
tion of  the  16th  ultimo,  caused  a  survey  to  be  made  of  that  part  of 
Long  Island  which  was  washed  over  by  the  storm  and  high  tides  of 
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last  month,  and  I  have  also  myself  made  an  examination  of  it. 
This  survey,  when  compared  with  the  survey  of  the  same  locality 
made  in  1860,  by  Mr.  Henry  L.  Whiting,  shows  — 

First,  That  both  the  eastern  and  western  shore  crests  of  the  low 
neck  of  land  which  connects  the  South  Head  with  the  main  part  of 
Long  Island,  have  been  considerably  weakened  since  1860,  in  width 
as  well  as  in  height,  but  that  the  main  body  of  the  low  land  does 
not  appear  to  have  changed  materiall}7  in  character  or  level. 

Second,  That  "  Sculpin  Channel"  has  been  somewhat  encroached 
upon,  the  12-feet  curve  being  now  about  60  feet  further  from  the 
shore.  It  also  appears  that  all  the  damage  thus  far  done  has  been 
caused  by  the  removal  for  sale,  of  a  very  large  quantity  of  stone 
ballast,  gravel  and  sand  from  the  shores,  by  the  owner  of  the  land, 
with  the  permission,  as  I  am  informed,  of  the  municipal  authorities. 
It  was  shown,  at  a  recent  meeting  of  the  common  council,  that 
gravel  to  the  amount  of  10,000  or  12,000  tons  was  removed  to  T 
Wharf  alone  from  June  1st  till  September. 

Now,  if  this  removal  of  material  be  permitted  to  continue,  it 
will  doubtless  result  in  the  opening,  at  no  distant  day,  of  a  channel 
across  the  island  to  the  great  injuiy  of  Sculpin  Channel,  a  state  of 
things  that  even  now  will  be  likely  to  take  place  unless  some  action 
be  soon  taken  for  the  protection  and  strengthening  by  a  stone  apron- 
work  or  otherwise  of  the  shores  thus  weakened. 

The  question  arises,  by  whom  this  work  should  be  done,  the 
owner  of  the  land  who  has  done  the  injury  by  the  removal  and  sale 
of  the  material,  or  the  municipal  authorities  which  have  granted 
him  permission  so  to  do.  I  do  not  think  that  the  U.  S.  government 
should  be  called  upon,  under  the  circumstances,  to  restore  the  shores 
to  their  former  condition. 

The  cost  of  a  suitable  apron-work  of  stone  would  probably  be 
about  $20,000.  At  present  there  are  no  funds  in  my  charge  that 
are  available  for  the  purpose. 

Very  respectfully,  your  obedient  servant, 

Geo.  Thoji, 

Lieut. -Col.  of  Engineers,  Bit.  Brig. -Gen.,  U.  S.  A. 

Subsequently,  iu  the  latter  part  of  the  month  of  November 
last,  Gen.  Thorn  informed  the  Board  that  something  had  been 
done  by  him  for  the  protection  of  the  channel,  although  it 
was  but  a  small  part  of  what  should  .be  done. 

The  Board  communicated  the  letter  of  Gen.  Thorn  to  the 
city  council  of  Boston,  and  it  was  referred  to  the  harbor 
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committee  of  that  body.  It  is  hoped  that  the  city  will  rec- 
ognize the  justice  of  the  suggestion  of  Gen.  Thorn,  that  as 
the  injury  has  resulted  from  municipal  action,  the  city  will 
bear  the  expense  of  the  remedy.  If  it  should  appear  that  by 
receiving  supplies  of  ballast  material  from  Long  Island,  under 
its  own  licenses,  the  city  has  obtained  the  material  at  a  lower 
cost  than  it  could  have  been  supplied  from  proper  localities, 
the  justice  of  Gen.  Thorn's  claim  that  the  expense  of  pro- 
tecting the  harbor  from  the  consequences  of  its  own  action, 
would  be  made  even  clearer. 

This  appeal  to  the  city  to  pay  the  damage  done  under  its 
authority  may  suggest  the  expediency  of  its  surrendering  the 
power  reserved  to  it,  under  laws  of  the  Commonwealth,  of 
authorizing  the  removal  of  ballast  and  other  material  from 
the  islands  and  beaches  of  the  harbor,  or  the  propriety  of 
transferring  this  power  to  the  Board  of  Harbor  Commis- 
sioners. 

Preservation  of  Beaches. 

The  law,  as  it  stands,  does  not  furnish  the  effective  rem- 
edies that  are  desirable  for  the  protection  of  such  beaches  as 
the  public  interest  requires  should  be  preserved. 

Power  is  given  the  Board  to  prevent,  by  injunction,  the 
removal  of  material  from  any  bar  or  breakwater  of  a  harbor. 
(Sec.  5,  ch.  149,  St.  1866.) 

There  are,  however,  many  beaches  which  ought  to  be  pro- 
tected, that  are  not  either  bars  or  breakwaters  to  a  harbor. 
Besides,  the  remedy  by  injunction  is  not  a  speedy  enough 
process  to  arrest  the  work  of  a  ballast  lighter,  that  comes  one 
day  and  gets  a  cargo  of  material  from  a  beach  and  the  next 
day  sails  off. 

Where  this  material  is  taken  without  the  consent  of  the 
owner  and  against  his  will,  the  law  is  sufficient  for  the  case. 
But  when  the  removal  of  the  material  is  with  his  consent, 
although  against  the  public  interest,  and  thereby  some  natural 
barrier  to  a  large  inland  territory  is  weakened,  or  the  commu- 
nication by  land  to  some  government  work  is  impaired,  there 
is  no  clear  way  of  protecting  the  general  interest.  Perhaps 
there  is  no  way  of  remedying  the  difficulty  except  that  of 
passing  a  law  for  each  beach  which  it  is  desirable  to  preserve. 
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The  Board  is  frequently  appealed  to  by  municipal  and 
national  authorities  to  put  a  stop  to  the  destruction  of  these 
natural  barriers  against  the  sea,  and  often  finds  it  doubtful 
whether  the  law  furnishes  any  remedy  in  the  case.  The  sub- 
ject is  respectfully  submitted  to  the  consideration  of  the 
legislature. 

Survey  of  Boston  Harbor. 

In  view  of  the  great  changes  that  the  South  Boston  improve- 
ment will  in  a  few  years  make  in  Boston  Harbor,  it  is  very 
desirable  that  the  existing  state  of  the  harbor  be  ascertained 
by  a  new  survey  of  some  portions  of  it  as  a  means  of  trac- 
ing the  effects  of  those  changes. 

It  is  especially  important  to  the  Commonwealth  that  no 
change  In  the  harbor  for  the  worse  should  be  attributed  to  the 
South  Boston  improvement,  for  the  reason  that  in  the  Act 
authorizing  it  the  Commonwealth  made  the  following  pledge  : 
w  If  it  shall  appear  from  hyclrographical  and  physical  surveys 
that  injury  to  the  harbor  has  resulted  from  the  work  herein 
authorized  then  such  injury  shall  be  repaired  by  dredging  or 
otherwise  in  such  manner  and  to  such  extent  as  the  legislature 
shall  hereafter  determine." 

To  obtain  such  a  survey  by  the  United  States  Coast  Survey 
at  the  beginning  of  this  work,  the  Board  addressed  to  Prof. 
Peirce,  the  superintendent  of  the  United  States  Coast  Survey, 
the  following  communication  : — 

To  Prof.  Benjamin  Peirce,  Superintendent  of  the  Coast  Survey. 

Sir  : — In  accordance  with  the  vote  of  the  Harbor  Commissioners  I 
have  the  honor  to  submit  the  following  statement  and  request : — 

We  are  in  possession  of  three  careful  surveys  of  the  inner  harbor 
of  Boston,  the  first  executed  in  1835,  the  second  in  1847,  and  the 
third  in  1861,  the  intervals  being  respectively  twelve  and  fourteen 
years. 

The  advisory  council,  upon  which  yow  have  been  pleased  to  serve, 
made  comparison  among  these  surveys  and  reported  upon  the  same 
(Second  Annual  Report  of  the  Board  of  Harbor  Commissioners, 
1868),  making  exhibit  of  the  "dangerous  tendencies  "  of  the  shoal- 
ing in  the  harbor  basin. 

Twelve  }*ears  have  elapsed  since  the  last  survey,  commented  upon 
in  your  report  above  mentioned,  was  made,  and  the  Board  respect- 
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fully  offers  the  suggestion,  that  }tou  should  consider  the  propriety  of 
instituting  another  series  of  surveys,  covering  portions  of  the  upper 
harbor  and  extending  into  the  lower  harbor  as  far  as  you  may  deem 
expedient. 

Such  re-surveys  would  be  very  opportune,  because  initial  steps  are 
being  taken  to  construct  the  wall  about  South  Boston  flats,  first  rec- 
ommended by  the  United  States  Commissioners. 

The  aforesaid  United  States  Commissioners  presumed  that  the 
construction  of  this  wall  would  effect  changes  in  the  regimen  of  the 
tidal  currents,  and  believed  that  these  changes  would  be  beneficial. 
In  the  twelve  years,  however,  that  have  elapsed  since  the  last  sur- 
vey, very  considerable  changes  may  have  occurred  in  the  bed  of  the 
harbor,  and  it  appears  to  this  Board  that  these  should  be  ascertained 
before  the  effects  of  the  south  wall  begin  to  be  felt.  Moreover,  it  is 
a  part  of  the  project  for  the  occupation  of  the  South  Boston  flats,  that 
the  filling  shall  principally  be  taken  from  the  bed  of  the  basin  adjacent 
to  these  flats,  and  the  Board  desires  to  be  advised  as  to  the  order  in 
which  the  dredging  should  be  done  so  as  to  be  most  beneficial  to 
navigation. 

This  dredging,  which  is  to  be  done  at  the  expense  of  the  State  of 
Massachusetts,  will  be  a  direct  benefit  to  the  general  government, 
because  it  will  enlarge  and  deepen  the  main  channel  leading  to  the 
United  States  navy  yard  and  increase  the  area  of  anchorage  ground 
for  large  vessels. 

This  consideration  leads  the  Board  to  hope  that  you  will  regard 
the  proposal  for  a  new  survey  with  favor,  and  lend  your  personal 
attention  to  it  as  far  as  is  practicable. 

There  are  portions  of  the  lower  harbor  which  are  known  to  have 
changed  for  the  worse  since  the  last  survey  (1863),  and  which,  we  sug- 
gest, ought  to  be  reexamined.  Brewster  Bar  has  continued  to  advance 
into  the  main  channel,  and  some  of  the  headlands  protecting  the 
anchorages  and  channels  have  continued  to  fall  into  the  sea. 

Very  respectfully, 

Josiah  Quincy,  Chairman. 

The  Board  has  not  yet  received  a  reply  to  this  communica- 
tion, for  the  reason,  it  is  informed,  that  it  is  not  yet  certain 
what  amount  of  work  the  Coast  Survey  will  be  able  to  under- 
take this  year. 
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Drainage  of  the  Flats  and  Marshes  of  East  Harbor 

Creek. 

The  legislature  in  1872  passed  the  following  Resolve  : — 

Resolved,  That  the  board  of  harbor  commissioners  is  hereby 
authorized  and  directed  to  consider  whether  the  meadows  and  flats 
in  Provincetown  and  Truro,  formerly  drained  by  East  Harbor  creek, 
can  now  be  drained  either  by  an  outlet  through  the  dike  built  across 
said  creek  by  the  Commonwealth  under  chapter  eighty-six  of  the 
resolves  of  the  year  eighteen  hundred  and  sixty-seven,  or  by  any 
other  means  without  injury  to  Cape  Cod  harbor ;  and  in  case  said 
board  shall  be  satisfied  that  such  drainage  can  be  obtained  without 
injury  to  Cape  Cod  harbor  said  board  is  hereby  authorized  to  con- 
struct such  a  work  or  take  such  measures  as  shall  secure  the  drain- 
age of  said  meadows  and  flats.  And  said  board  is  hereby  further 
authorized  to  compromise  and  settle  in  behalf  of  the  Commonwealth 
any  demands  that  seem  to  said  board  just  claims  for  injury  to  said 
meadows  and  flats  resulting  from  the  interference  of  said  dike  with 
the  drainage  of  said  meadows  and  flats,  and  to  execute  and  receive 
in  behalf  of  the  Commonwealth,  conveyances  of  said  meadows  and 
flats,  or  any  portion  of  them  or  any  agreements  concerning  them 
and  said  claims  for  injury :  provided,  however,  that  said  convey- 
ances and  agreements  shall  be  subject  to  the  approval  of  the  gov- 
ernor and  council ;  and  there  shall  be  allowed  and  paid  out  of  the 
treasury  of  the  Commonwealth  for  the  purpose  of  this  resolve  a  sum 
not  exceeding  five  thousand  dollars. 

The  Board  visited  the  locality  in  1872,  and  gave  a  hearing 
in  Provincetown  to  the  marsh-owners.  It  there  appeared  that 
the  injurious  effects  of  the  dike  upon  the  meadows  were  of  a 
twofold  and  entirely  opposite  character  as  regards  the  pro- 
posed remedy  of  additional  drainage.  A  portion  of  the 
marshes  which  before  the  dike  was  constructed  were  only 
occasionally  covered  by  water,  were  now  submerged  all  the 
time.  Another  portion  of  these  marshes  which  was  formerly 
flowed  by  water,  is  never  flowed  now.  Before  the  dike  was 
built,  there  was  a  growth  of  a  rank  sort  of  meadow-grass  on 
both  portions  of  these  meadows,  part  of  which  is  now  too  wet 
and  another  part  too  dry,  for  the  grass  it  used  to  bear  or  any 
other  sort  of  vegetation. 

The  loss  of  this  crop  of  coarse  meadow-grass  was  the 
ground  of  the  claims  upon  the  Commonwealth  for  relief. 
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The  best  effect  of  draining  these  marshes  that  could 
reasonably  be  expected  would  be  to  improve  the  productive 
capacity  of  the  marshes  that  are  too  wet  or  entirely  sub- 
merged, to  injure  those  portions  that  were  still  productive, 
and  make  still  more  incapable  of  vegetation  such  portions  as 
are  now  too  dry. 

Moreover,  the  Board  could  not  be  certain  that  the  grass 
would  re-appear  on  those  portions  of  the  meadows  that  should 
be  drained. 

The  vegetation  that  formerly  existed  had  probably  been 
sustained  mainly  by  the  deposits  from  the  waters  flooding  these 
marshes  in  high  courses  of  tides,  when  they  had  free  course 
from  the  harbor  up  the  creek  by  its  broad  channel- way. 

Whether  the  same  deposits  would  be  made  with  only  such 
a  sluice-way  as  would  be  sufficient  for  drainage,  or  with  even 
a  sluice-way  sufficient  to  transmit  to  the  marshes  the  full 
height  of  every  tide,  if  such  a  sluice-way  were  consistent  with 
the  safety  of  Cape  Cod  Harbor,  experiment  only  can  demon- 
strate. Even  if  the  land  were  restored  by  drainage  to  its 
former  productiveness  the  owner  would  still  claim  damages 
for  the  loss  of  his  annual  crop  while  his  land  was  unproductive. 
There  are  still  other  considerations  which  render  it  problemat- 
ical, to.  say  the  least,  what  effect  any  drainage  deemed  admis- 
sible would  have  upon  the  vegetation  of  these  marshes. 

In  answer  to  inquiries  of  the  Board,  James  B.  Francis, 
Esq. ,  of  Lowell,  the  engineer  to  whose  science  and  practical 
skill  the  Commonwealth  is  indebted  for  the  successful  con- 
struction of  this  dike,  and  who  accompanied  the  Board  when 
it  visited  these  marshes  in  August,  1872,  submitted  the  fol- 
lowing report : — 

Lowell,  February  1,  1873. 
Hon.  Josiah  Quincy,  Chairman  Board  Harbor  Commissioners. 

Dear  Sir  : — In  reply  to  the  questions  relating  to  the  drainage  of 
the  meadows  and  flats  in  Provincetown  and  Truro  formerly  drained 
by  East  Harbor  Creek,  submitted  for  nry  professional  opinion  in  youx 
communication  of  the  20th  of  December  last,  I  beg  leave  to  sa}>r : — 

That  since  the  construction  of  the  dike  across  the  mouth  of  East 
Harbor,  the  water  shut  in,  originally  salt,  has  become  fresh,  or  nearly 
so,  by  dilution  with  the  rain-fall  on  the  water-shed,  the  plane  of  the 
surface  of  the  water  being  very  near  the  level  of  half  tide.    I  am 
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informed  that  it  is  subject  to  perceptible  variations  in  height,  de- 
pending on  rain-fall  and  evaporation,  and  I  have  no  doubt  it  is  also 
subject  to  a  minute  change  at  every  tide,  resulting  from  a  movement 
to  and  fro  of  the  water  with  which  a  great  part  of  the  sand  below  the 
level  of  high  water  is  saturated,  caused  by  the  varying  height  of  the 
tide.  At  high  tide,  and  a  little  after,  the  water  is  seen  flowing  in 
from  Beach  Point  in  a  multitude  of  little  rills,  and  an  equal  quan- 
tity must  percolate  ouf  when  the  sea  is  below  half  tide.  On  the  7th 
of  August  last,  soon  after  high  tide,  I  observed  the  water  flowing  in 
as  above,  and  was  surprised  to  find  it  fresh,  or  nearly  so.  This,  of 
course,  could  not  come  from  the  outside  of  Beach  Point,  where  the 
water  was  salt,  but  must  have  been  forced  up  by  the  pressure  out- 
side. The  action,  I  think,  must  be  this  :  at  low  tide  the  pressure  is 
diminished  and  the  level  of  the  water-table  in  the  sand  of  Beach 
Point  is  lowered,  and  the  water  in  the  sand  moves  seaward,  a  perco- 
lation at  the  same  time  taking  place  into  the  sand  from  the  basin  of 
nearly  fresh  water  inside.  When  above  half  tide,  the  pressure  and 
movement  of  water  is  in  the  opposite  direction.  This  operation  is 
repeated  at  every  tide.  In  other  words,  the  sand  forming  Beach 
Point  contains  a  large  volume  of  water,  salt  on  the  outside,  and 
fresh,  or  nearly  so,  on  the  inside ;  and  although  the  sand  prevents 
the  free  movement  of  the  water,  the  pressure  is  communicated,  and 
there  is  a  rise  and  fall  of  the  water-table  with  every  tide.  At  high 
water  the  level  of  the  water-table  is  above  the  level  of  the  water 
inside,  and  the  water  oozes  out  of  the  sand  into  East  Harbor  in  the 
manner  observed.  At  low  tide  the  operation  is  reversed,  the  water 
percolating  outwards,  but  at  a  lower  level.  There  is  probably  a 
similar  action  between  East  Harbor  and  the  outer  beach,  but  in 
probably  much  smaller  degree. 

Before  the  construction  of  the  dike,  a  shoal  near  the  mouth  of 
East  Harbor  prevented  the  tide  in  it  from  falling  so  low  as  in  Cape 
Cod  Harbor  by  about  two  feet  in  ordinaiy  tides.  Now  it  maintains 
a  nearly  constant  level  two  or  three  feet  above  its  former  low-water 
level,  and  the  object  of  the  proposed  drainage  is  to  reduce  the  level 
of  the  water  to  a  plane  nearer  the  former  low-water  level. 

Before  the  construction  of  the  dike,  nearly  the  whole  of  the  flats 
in  East  Harbor  were  laid  dry  at  low  water,  and  a  large  part  of  the 
area  produced  sedge  and  grass  of  some  value  for  agricultural  pur- 
poses. Since  the  construction  of  the  dike  the  conditions  have 
entirely  changed.  Instead  of  the  flats  being  covered  with  salt  water 
and  laid  dry  alternately  at  every  tide,  a  part  of  them  are  now  per- 
manently dry  and  the  remainder  permanently  covered  with  nearly 
fresh  water.  The  flats  laid  diy  being  removed  from  the  action  of 
the  salt  water,  the  vegetation  must,  in  time,  undergo  a  complete 
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change,  but  whether  agriculturally  beneficial  or  otherwise  I  am  un- 
able to  say.  In  the  flats  now  permanently  under  water  I  presume 
no  useful  grasses  can  be  produced. 

The  flats  being  so  nearly  level,  a  large  area  must  lie  so  near  the 
level  of  the  water  that  vegetation  would  be  greatty  affected  by  it ; 
some  of  it,  I  presume,  beneficiallj',  and  some  injuriously  ;  and  while 
the  effect  of  lowering  the  plane  of  drainage  would  undoubtedly  im- 
prove some  parts  of  the  flats  it  would  injure  others.  That  is,  in 
these  flats,  composed  as  they  are  of  pure  sand  with  some  decom- 
posed vegetable  matter,  a  plane  of  drainage  a  certain  number  of 
inches  below  the  surface  is  the  most  favorable  for  agricultural  pur- 
poses, and  the  effect  of  lowering  the  plane  of  drainage,  as  proposed, 
while  it  will  improve  some  parts  of  the  flats,  will  injure  others. 

The  drainage,  I  think,  can  be  best  accomplished  by  means  of  a 
drain  or  culvert  through  the  dike  or  Beach  Point.  What  would  be 
the  most  advisable  plane  of  drainage  to  adopt  I  am  unable  to  deter- 
mine, as  it  involves  a  consideration  of  the  agricultural  advantages 
to  be  derived.  I  should  suppose  it  would  not  be  worth  while  to 
attempt  to  lower  it  more  than  two  feet  below  its  present  level,  and 
perhaps  not  more  than  one  foot.  The  proper  determination  of  the 
question  will  require  a  special  survey  and  an  examination  by  agri- 
cultural experts,  and  I  would  suggest  that  it  be  made  with  reference 
to  two  planes,  one  of  them  at  the  lowest  height  that  might  be  deemed 
advisable,  and  the  other  at  a  height  intermediate  between  that  and 
the  present  level  of  the  water.  The  surve}'  would  give  the  water- 
lines  at  the  present  height,  and  of  the  two  planes,  and  the  areas  of 
flats  that  would  be  drained  b}^  each.  I  think  it  will  be  found  that 
the  difficult}'  and  expense  of  maintenance  will  increase  rapidl}r  as 
the  plane  of  drainage  is  lowered.  If  drained  below  its  present  level, 
I  think  the  effect  must  be  to  render  the  water  remaining  more  salt 
than  it  now  is.  At  present  I  think  there  is  little  or  no  percolation 
of  salt  water  through  the  sand  of  the  dike  and  of  Beach  Point  into 
East  Harbor,  the  level  being  maintained  b}T  the  rain-fall.  If  the 
level  is  materially  lowered,  I  think  percolation  must  take  place, 
more  or  less,  at  every  tide,  an  equal  quantit}-  passing  out  at  low 
tide  through  the  outlet  provided  for  the  purpose,  and  the  effect  will 
be  to  render  the  water  inside  the  dike  less  stagnant  than  it  now  is. 

The  situation  for  the  outlet  should  be  selected  with  reference  to 
freedom  from  obstruction  of  its  point  of  discharge  into  Cape  Cod 
Harbor  b}'  sand  as  well  as  to  its  length.  For  the  higher  of  the  two 
planes,  judging  from  the  map,  I  think  about  a  mile  south-east  of  the 
dike  will  be  found  a  convenient  point ;  for  the  lower  plane,  a  point 
nearer  the  dike  will  probably  be  selected. 
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As  to  the  construction  of  the  outlet,  I  think  a  wooden  box-drain, 
furnished  with  a  tide-gate  and  laid  at  the  proper  grade,  will  be  the 
most  suitable.  It  will  last  many  years,  and  I  think  it  not  improb- 
able that  changes  will  occur  which,  in  time,  will  render  it  desirable 
to  change  its  location,  height  or  size. 

The  sand-hills  between  East  Harbor  flats  and  the  outer  beach  are 
mostly  bare  of  vegetation,  and  the  exposed  surface  of  sand  is  blown 
by  the  wind  into  East  Harbor,  the  effect  of  which  must  be,  in  time, 
to  fill  it  up.  Before  the  construction  of  the  dike,  much  of  the  sand 
thus* blown  into  East  Harbor  was  carried  by  the  ebb-tide  into  Cape 
Cod  Harbor.  Of  course  this  has  now  ceased,  and  I  think  the  effect 
will  be  to  fill  up  East  Harbor  with  a  rapidity  which  in  a  few  years 
will  make  a  great  change.  I  do  not  see  that  this  filling  up  will  be 
materially  affected  by  the  height  which  may  be  adopted  for  the  drain- 
age plane.  If  nothing  is  done  in  the  way  of  drainage,  I  think  the 
causes  now  in  action  will  gradually  diminish  the  area  of  water-sur- 
face and  perhaps  raise  its  level  somewhat,  and  it  will  probably  be- 
come entirely  fresh. 

As  to  the  effect  of  the  drainage  upon  Cape  Cod  Harbor,  I  do  not  see 
anything  in  the  scheme  likely  to  be  injurious,  except  that  it  will  tend 
to  make  a  breach,  if  one  should  occur,  either  in  the  dike,  Beach 
Point,  or  from  the  outer  beach,  more  disastrous. 

A  breach  through  Beach  Point  in  some  conjunction  of  a  great 
storm  and  high  tide  I  think  not  improbable,  unless  the  low  and  nar- 
row places  in  it  are  much  strengthened.  The  lower  the  water  on 
the  inside  the  greater  will  be  the  flow  of  water  through  the  breach  to 
fill  it,  and  of  course  the  larger  the  channel  it  will  cut. 

Very  respectfully,  yours, 

James  B.  Francis. 

The  reduction  of  the  level  of  the  water  on  these  marshes 
by  only  one,  or  at  most,  two  feet  is  all  that  is  contemplated 
by  Mr.  Francis  as  worth  attempting.  The  largest  reduction 
leaves  the  level  of  the  standing  water  one  foot  above  the 
plane  of  low  water  before  the  dike  was  constructed,  and  in 
his  judgment  "it  will  be  found  that  the  difficulty  and  expense 
of  maintenance  will  increase  rapidly  as  the  plane  of  drainage 
is  lowered." 

Upon  the  amount  of  the  reduction  of  the  level  of  the  water 
on  these  marshes  depends  the  area  of  marshes  that  will  emerge 
from  the  water  now  covering  them.  Where  the  drain  has  once 
been  built  it  appears  from  this  report  that  "  it  is  not  improba- 
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ble  that  changes  will  occur  which  in  time  will  render  it  desir- 
able  to  change  its  location,  height  or  size." 

It  further  appears  that  these  submerged  marshes  are  grad- 
ually filling  up  with  the  sand  which,  before  the  dike  was  built, 
was  carried  by  the  tide  into  Cape  Cod  Harbor  to  its  great 
injury,  and  that  the  drainage  of  these  marshes  will  not  make 
it  less  likely  that  this  area  of  marshes  will  be  filled  up  with 
sand. 

Upon  the  point  whether  the  drainage  of  these  marshes  in 
the  only  way  feasible,  will  injure  Cape  Cod  Harbor,  while  Mr. 
Francis  does  not  think  that  under  ordinary  circumstances  it 
would  prove  injurious,  he  is  still  of  the  opinion  that  there 
are  exceptional  circumstances  not  unlikely  to  occur  where  a 
drain  would  have  a  bad  effect.  "It  will  tend,"  he  says,  "to 
make  a  breach,  if  one  should  occur  either  in  the  dike,  Beach 
Point  or  from  the  outer  beach,  more  disastrous. 

"  A  breach  through  Beach  Point  in  some  conjunction  of  a 
great  storm  and  high  tide,  I  think  not  improbable,  unless  the 
low  and  narrow  places  in  it  are  much  strengthened.  The 
lower  the  water  on  the  inside,  the  greater  will  be  the  flow  of 
water  through  the  breach  to  fill  it,  and  of  course  the  larger 
the  channel  it  will  cut." 

For  the  purpose  of  ascertaining  what,  in  the  deliberate 
judgment  of  the  marsh-owners,  was  the  amount  of  the  dam- 
age they  had  sustained,  the  Board  invited  them  to  appoint  a 
committee  who  should  estimate  it.  They  did  so,  and  the  fol- 
lowing is  the  report  of  this  committee  : — 

We,  the  undersigned,  being  a  Committee  chosen  to  estimate  the 
damages  done  to  Eastern  Harbor  meadow  by  building  a  dike  across 
the  channel  for  the  preservation  of  Provicetown  Harbor,  do  make 
the  following  report : 

We  commenced  at  the  head  of  the  north  branch  and  examined 
each  piece  separately  ;  also  Moon  Pond  and  seven  lots  in  Cedar 
Islands,  containing  in  all  two  hundred  and  sixty-one  acres  ;  and  we 
appraised  the  damage  to  the  same  at  an  average  of  twei^-seven 
dollars  and  fifteen  cents  per  acre,  some  more  and  some  less,  accord- 
ing to  the  damage  done,  the  whole  amount  being  $7,087.87  (seven 
thousand  and  eighty-seven  dollars  and  eighty-seven  cents).  There 
is  a  large  lot  of  meadow  situated  in  Cedar  Island  that  your  Com- 
mittee don't  know  the  owners  nor  the  bounds  to  the  same,  but  as  it 
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has  not  been  considered  of  any  value  to  the  owners  for  the  last  fif- 
teen years,  we  concluded  that  the  damage  is  not  much,  if  any. 

William  Holden, 
John  Smith, 
Thomas  F.  Small, 
Thomas  K.  Small, 

Committee. 

This  estimate  does  not  include  claims  amounting  to  two  or 
three  thousand  dollars  made  in  a  corporate  capacity  by  pro- 
prietors of  the  East  Harbor  beaches  and  marshes.  The  cost 
of  building  the  drain  would  probably  be  about  three  thousand 
dollars. 

Such  being  the  state  of  the  case,  the  Board  do  not  advise 
the  drainage  of  these  marshes.  It  recommends  that  the  Com- 
monwealth  satisfy  these  claims  for  damages.  If  the  difference 
between  the  amount  of  their  claims  and  the  value  of  the  land 
should  prove  not  to  be  much,  it  might  be  expedient,  in  view 
of  the  possibility  that  other  action  affecting  this  property  may- 
become  necessary  hereafter  for  the  protection  of  Cape  Cod 
Harbor,  for  the  State  to  purchase  the  whole  territory  in  rela- 
tion to  which  these  claims  are  made. 

The  Board  advises  the  payment  of  a  proper  amount  in  set- 
tlement of  existing  claims  rather  than  drainage,  for  these 
reasons, — 

First, — Drainage  will  cause  new  claims  for  damages  be- 
cause it  will  render  unproductive,  marsh-land  that  is  now  pro- 
ductive. 

Second, — It  is  not  certain  that  drainage  woidd  restore  the 
former  productiveness. 

Third, — Drainage  will  not  compensate  for  crops  already  lost, 
even  if  the  productiveness  of  the  land  were  restored;  there 
will  still  be  a  claim  for  a  money  compensation  for  past  losses, 
even  if  the  productiveness  of  th©  marshes  were  restored. 

Fourth, — The  drain  becomes  a  structure  which  the  Com- 
monwealth would  be  bound  to  maintain  and  keep  in  repair, 
and  would  be  a  continual  source  of  expense,  and  it  is  not  un- 
likely it  would  have  to  be  rebuilt  in  a  different  location. 

Fifth, — A  drain  through  Beach  Point,  where  it  must  be 
located,  might,  in  certain  contingencies  not  unlikely  to  hap- 
pen, prove  a  source  of  injury  to  Cape  Cod  Harbor. 
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The  marsh-owners  have  refused  to  settle  their  claims  for  five 
thousand  dollars,  the  amount  of  the  appropriation,  and  the 
Board  has  taken  no  further  action  in  the  premises. 

Maeden  River. 
The  legislature  of  1873  passed  the  following  Resolve  : — 

Resolved,  That  the  harbor  commissioners  inquire  into  the  ex- 
pediency and  feasibility  of  straightening  and  deepening  the  chan- 
nel of  Maiden  River  between  the  head  of  navigation  and  Mj'stic 
River,  and  that  if,  in  their  judgment,  such  improvement  is  advisable, 
they  report  to  the  next  legislature,  during  the  first  week  of  the  ses- 
sion, a  plan  for  such  improvement,  showing  the  probable  expense 
thereof  and  how  such  expense  should  be  borne. 

The  Board  has  given  several  hearings  upon  the  proposed 
improvement  of  Maiden  River,  mainly,  however,  to  citizens 
of  Maiden  who  are  chiefly  interested  in  the  matter.  It  also 
caused  a  plan  to  be  made  showing  the  cuts  through  the 
marshes  necessary  to  secure  the  straightening  of  the  river, 
and  as  a  basis  for  the  estimates  of  the  cost  of  the  work.  To 
execute  this  plan  so  as  to  continue  to  Maiden  the  depth  of 
Mystic  River,  about  eight  feet  at  mean  low  water,  it  would 
require  the  excavation  through  the  marshes  of  cuts  from  140  to 
200  feet  wide,  and  of  an  aggregate  length  of  about  5,500  feet. 

The  cost  of  this  excavation,  assuming  that  the  material 
could  be  deposited  on  the  neighboring  territory  or  ultimately 
used  to  fill  up  the  portions  of  the  river-channels  from  which 
the  water  would  be  diverted,  is  estimated  at  $152,000,  reckon- 
ing the  cost  of  excavation  at  forty  cents  per  cubic  yard,  and 
at  $114,000  on  the  basis  of  thirty  cents  per  cubic  yard. 

In  addition  to  the  cost  of  excavation  it  would  be  necessary 
to  reckon  the  cost  of  closing  up  the  portions  of  the  channel 
to  be  discontinued,  to  insure  the  diversion  of  the  water  into 
the  new  water-course.  Besides  this,  there  should  be  estimated 
the  claims  for  damages  which  marsh-owners  would  make 
whose  estates  had  bordered  on  the  old  channel,  and  who,  by 
the  diversion  of  the  water  into  new  courses,  would  have  lost 
their  water-fronts.  One  hundred  and  twenty  thousand  dol- 
lars would  probably  be  the  lowest  sum  for  which  the  work 
could  be  done. 
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That  the  improvement  is  possible  admits  of  no  question. 
It  only  requires  cuts  of  proper  extent  through  soft  marsh- 
land, in  which  it  is  not  probable  any  ledge  would  be  found, 
and  the  closing  up  of  the  portions  of  the  channel  to  be  sev- 
ered from  the  new  line  of  the  river.  Whether  the  improve- 
ment is  expedient  or  advisable  depends  upon  whether  the  ad- 
vantages secured  by  it  are  Avorth  the  cost  to  the  party  that  is 
to  pay  the  cost. 

These  advantages  are  simply  those  that  result  from  a  reduc- 
tion of  the  length  of  Maiden  River  as  a  highway  of  commerce 
from  5,500  to  4,700  feet,  a  saving  in  distance  of  seventeen 
per  centum.  Now  the  party  to  be  benefited  by  this  improve- 
ment is  the  town  of  Maiden,  or  the  interests  that  centre  in 
this  town. 

The  town  of  Everett  would  not  be  appreciably  benefited 
by  the  change.  Its  interests  are  in  a  very  slight  degree  con- 
nected with  the  navigation  of  Maiden  River.  The  people  of 
Maiden  have  had  several  meetings  to  consult  upon  this  mat- 
ter, and  representative  citizens  of  Maiden,  among  them  es- 
pecially Mr.  Benjamin  Faulkner,  chairman  of  the  selectmen, 
have  appeared  before  the  Board,  and  they  decline  to  contrib- 
ute anything  to  the  proposed  improvement,  although  recogniz- 
ing that  it  would  be  a  great  benefit  to  the  town. 

Whether  it  is  expedient  or  advisable  for  the  people  of 
Maiden  to  make  this  improvement,  the  Board  will  not  assume 
to  judge. 

A  charter  was  long  since  granted  by  the  legislature  for 
doing  this  very  work,  but  the  local  benefit  has  not  heretofore 
been  felt  to  be  such  as  would  justify  its  execution  as  a  local 
measure.  But  if  not  expedient  or  advisable  as  a  local  meas- 
ure, it  is  not,  in  the  judgment  of  the  Board,  expedient  or  ad- 
visable at  all.  Certainly  no  reason  can  be  given  why  the  State 
should  contribute  anything  towards  it  but  the  requisite  legisla- 
tive authority,  such  as  has  already  been  accorded.  It  has  been 
suggested  that  the  United  States  has  on  this  river  a  depository 
for  its  saltpetre,  and  in  this  way  has  an  interest  in  this  improve- 
ment. If  Congress  can  be  persuaded  that  this  interest  is  suffi- 
ciently great  to  warrant  an  appropriation  to  pay  the  cost  of  the 
work,  the  town  of  Maiden  will  be  greatly  benefited. 

Not  deeming  it  advisable  or  expedient  that  the  Common- 
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wealth  should  undertake  this  improvement,  and  the  only  party  * 
that,  in  the  judgment  of  this  Board,  should  bear  the  prin- 
cipal portion  of  the  expense  of  it,  if  it  should  be  undertaken, 
having  declined  to  bear  any  part  of  this  expense,  the  Board 
does  not  report  such  improvement  advisable,  and  submits  no 
plan  for  it  to  the  legislature. 

Cot  amy  Bay. 

The  work  of  re-opening  an  outlet  from  Cotamy  Bay  through 
Cotamy  Beach  to  the  ocean  to  maintain  the  tidal  circulation 
upon  which  the  existence  of  Edgartown  Harbor  depends,  and 
for  which  Congress,  in  response  to  the  memorial  of  this  Board, 
made  an  appropriation  of  $20,000.  Avas  assigned  by  the  gov- 
ernment to  Gen.  Geo.  K.  Warren,  U.  S.  engineer,  and  the 
work  was  undertaken  by  him  during  the  past  year,  but  has 
not,  thus  far,  resulted  successfully.  The  Board  has  unabated 
confidence,  however,  that  the  project  is  feasible.  It  has  no 
doubt  of  Gen.  Warren's  final  success,  and  hopes  that  the  gov- 
ernment will  authorize  him  to  renew  his  operations  in  the 
course  of  the  present  year.  The  Board  regrets  its  inability  to 
append  Gen.  Warren's  report  on  this  work,  but  it  has  not  yet 
been  made. 

Legal  Proceedings. 

The  information  against  the  Boston  and  Lowell  Railroad 
Corporation  to  restrain  it  from  building  a  sea-wall  and  filling 
flats  in  Miller's  River  has  been  heard  and  reported  to  the 
full  bench.  It  is  expected  that  the  case  will  be  argued  this 
winter. 

The  information  against  the  trustees  of  the  Boston,  Hart- 
ford and  Erie  Railroad  Company  has  not  advanced  beyond  the 
preliminary  hearing  stated  in  the  last  report.  It  is  exceed- 
ingly desirable,  for  many  reasons,  that  such  action  might  be 
taken  for  the  improvement  of  South  Bay  as  would  relieve  the 
Board  of  the  necessity  of  insisting,  by  the  prosecution  of  this 
information,  that  a  considerable  portion  of  this  railroad  within 
the  limits  of  South  Bay  should  be  on  piles  instead  of  the  solid 
filling  that  has  been  unlawfully  put  into  the  bay.  These  trus- 
tees desire  the  railroad  across  this  bay  to  be  on  a  solid  em- 
bankment.   The  city  of  Boston  desire  the  extension  of  Swett 
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Street  solid  across  another  portion  of  South  Bay.  Sanitary 
considerations  require  that  South  Bay  should  be  deepened  so 
that  its  flats,  impregnated  with  sewage  matter,  should  not 
be  exposed  at  every  low  tide  to  the  sun.  Commerce  needs 
deeper  water  in  South  Bay.  The  westerly  portion  of  the  bay  . 
can  only  be  deepened  economically  by  using  the  material 
dredged  out  in  filling  up  so  much  of  the  bay  as  lies  east  of 
the  railroad.  Such  an  excavation  and  filling  would  harmonize 
all  interests.  It  has  heretofore  proved  impossible  to  unite  all 
interests  connected  with  this  bay  in  a  plan  for  executing  this 
improvement.  Were  the  city  of  Boston  invested  with  the 
requisite  power  in  the  premises,  so  that  it  could  do  the  work 
itself,  a  union  of  all  interests  centering  here  might,  perhaps, 
be  effected.  If  it  could  be  accomplished  in  no  other  way, 
the  city,  it  is  believed,  could  do  the  work  itself,  without  ulti- 
mate loss  to  its  treasury,  and  secure  a  great  public  benefit. 
The  wharf-owners  on  South  Bay  could  well  afford  to  sub- 
mit to  be  assessed  for  a  betterment  to  their  estates  resulting 
from  such  an  improvement  of  this  commercial  basin  and  their 
water-frontage  upon  it. 

The  Board  has  also  requested  the  district-attorney  for  Suf- 
folk County  to  indict  George  W.  Gerrish  for  unlawfully  build- 
ing a  wharf  in  Chelsea,  in  violation  of  the  fourth  and  fifth 
sections  of  chapter  149  of  the  Acts  of  the  year  1866. 

An  information,  at  the  relation  of  this  Board,  has  been  filed 
by  the  attorney-general  in  regard  to  the  Eastern  Railroad 
Company  for  building  a  bridge  over  Prison  Point  Bay  before 
having  its  plans  for  the  structure  and  its  location  approved  by 
the  Board.  The  only  difficulty  the  Board  had  in  approving 
the  plans  and  location  submitted,  arose  from  the  fact  that  the 
location  of  the  bridge  was  such  as  to  carry  the  road  through 
what  the  attorney-general  of  the  Commonwealth  claimed  was 
the  inclosure  of  the  state  prison  in  Charlestown,  and  what,  at 
a  subsequent  hearing  in  the  supreme  judicial  court  on  a 
proceeding  begun  by  the  company  to  enjoin  the  warden  of  the 
state  prison  from  resisting  the  construction  of  the  company's 
road  through  the  prison  yard,  Chief  Justice  Gray  decided  was 
the  inclosure.  The  Act,  however,  which  authorized  the  com- 
pany to  locate  and  construct  its  road,  expressly  excluded  the 
company  from  the  inclosure  of  the  state  prison. 
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Shoals  off  Constitution  Wharf  in  Boston  Harbor. 

Notice  having  been  snven  to  the  Board  that  the  harbor 
frontage  off  Constitution  Wharf  had  been  shoaling  up,  the 
Board  directed  that  a  survey  should  be  made  to  ascertain 
what  foundation  there  might  be  for  these  representations. 
This  survey,  and  a  comparison  of  its  results  with  the  general 
survey  of  1861,  prove  that  there  has  been  no  diminution  of 
the  depth  of  water  in  this  locality.  The  belief  to  the  con- 
trary has  doubtless  originated  in  the  fact  that  the  vessels  fre- 
quenting this  water-front  have  a  greater  draught  of  water 
now  than  formerly.  To  adapt  this  portion  of  the  harbor  to 
the  present  demands  of  commerce,  a  considerable  amount  of 
dredging  should  be  done  in  this  locality. 

To  ascertain  the  amount  of  material  it  was  desirable  to 
have  removed,  Prof.  Henry  Mitchell,  of  the  U.  S.  Advisory 
Council,  made  an  investigation,  at  the  request  of  the  Board, 
and  the  following  is  his  report : — 

In  compliance  with  the  vote  of  the  Board,  passed  26th  Decem- 
ber, requesting  me  "to  estimate  the  amount  of  dredging  required  to 
accommodate  vessels  of  the  largest  class  at  the  channel  off  Consti- 
tution Wharf,"  I  have  the  honor  to  make  the  following  report : — 

Vessels  of  the  largest  class  that  can  enter  the  Upper  Harbor  of 
Boston,  at  ordinaiy  low  water,  draw  23  feet ;  and  this  depth  can 
now  be  carried  up  the  channel  past  Constitution  Wharf,  and  within 
1 50  feet  of  said  wharf.  There  are,  however,  shoals  which  interfere 
with  the  convenient  maneuvering  of  a  heavy  ship  in.  this  neighbor- 
hood, and  it  is  to  these  obstructions  that  Prof.  Whiting  refers  in  his 
report  of  the  24th  inst.,  in  the  following  words  : — 

kk  I  would,  however,  call  the  attention  of  the  Board  to  the  largely  in- 
creased size  of  some  of  the  vessels  which  now  enter  the  harbor  of 
Boston,  and  particularly  to  the  English  steamer,  k  Lord  Clive,' 
which  is  one  of  the  largest  ships  afloat,  being  about  420  feet  long. 
This  steamer  reaches  entirely  across  the  channel ;  in  fact,  over- 
reaches upon  the  shoal  ground  on  either  side  of  it  about  fifty 
feet,"  etc. 

The  "  channel "  that  Prof.  Whiting  refers  to  in  the  above  quota- 
tion is  the  narrow  pass  between  the  "  Junction  Shoal "  (as  we  have 
usually  called  it)  and  the  aproning  of  shallow  ground  which  extends 
from  the  city  front  at  the  North  End.  This  channel,  although 
much  narrower  than  the  one  beyond  the  shoal,  along  the  East 
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Boston  front,  is  no  less  important,  because  it  is  the  more  direct 
avenue  to  the  Charles  River.  It  has,  throughout  its  whole  length, 
23  feet  and  upwards,  at  ordinary  low  water,  except  at  one  point 
where  a  narrow  bar,  of  21  feet  water,  stretches  across  it  above 
Chelsea  Ferry. 

The  water-way  between  Boston  and  East  Boston  finds  its  least 
width  in  the  neighborhood  of  Constitution  Wharf,  but  it  is  no- 
where less  than  1,450  feet,  which  is  ample,  in  every  respect,  at  high 
ivater,  when  the  least  depth  over  the  whole  space  exceeds  23  feet. 
At  the  time  of  low  tide,  however,  the  Junction  Shoal  divides  this  water- 
way into  two  channels  (for  heavy  ships) ,  respectively  160  and  640  feet 
in  width,  measured  between  the  23-feet  curves, — neither  of  which  is 
really  sufficient  for  the  winding  of  a  first-class  steamship. 

The  aproning  of  shallow  ground  extending  from  the  North  End, 
to  which  I  have  referred  above,  may  be  defined  as  lying  along  the 
city  front,  from  a  point  about  600  feet  below  Chaiiestown  Bridge 
to  the  lower  corner  of  the  South  Battery  Wharf,  and  protruding 
into  the  stream,  off  Coniey's  Wharf,  about  600  feet  at  the  broadest 
point.  Since  the  earliest  reliable  surveys  it  has  remained  essen- 
tially the  same,  although  some  slight  shoaling,  off  Constitution 
Wharf,  occurred  between  1837  and  1861,  as  shown  in  the  report  of 
the  U.  S.  Advisory  Council,  published  by  the  Board  in  1868. 

The  removal  of  this  entire  aproning  would  be  of  immense  advan- 
tage,— improving  at  once  channel  and  frontage, — but  would  in- 
volve dredging  to  the  amount  of  111,000  cubic  yards.  If  the  ap- 
proaches to  Constitution  Wharf  only  are  considered,  the  amount  of 
excavation  sinks  to  but  7,036  cubic  }Tards — from  the  space  out- 
side of  the  Commissioners'  line  between  Chelsea  Ferry  and  North 
Battery  Wharf. 

In  order  to  remove  the  worst  part  of  the  Junction  Shoal,  from 
its  southern  end  to  the  21-feet  slue-wa}-,  dredging  must  be  done 
over  an  area  of  11  acres,  and  excavation  to  the  amount  of  53,333 
cubic  yards.  If,  however,  only  such  portions  are  to  be  removed  as 
ma}'  be  essential  to  the  maneuvering  of  a  heavy  steamer  entering 
or  leaving  the  docks  at  Constitution  Wharf,  the  amount  of  dredging 
need  not  exceed  36,000  cubic  }-ards,  and  this  may  be  so  done  as  to 
be  a  great  general  benefit  to  commerce. 

Henry  Mitchell. 

To  Hon.  Josiah  Quincy,  Chairman  of  the  Board  of  Harbor  Commissioners. 
Dec.  31st,  1873. 

The  Board  is  of  the  opinion  that  the  income  of  the  com- 
pensation fund  for  Boston  Harbor,  accruing  during  the  year 
1874,  might  be  advantageously  applied  in  removing  such  por- 
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tions  of  the  shoal  off  Constitution  Wharf  as  interfere  with  the 
maneuvering  here  of  steamers  of  the  largest  class,  and  recom- 
mends that  the  legislature  authorize  the  Board  to  make  such 
an  expenditure. 

Compensation  Fund  for  Boston  Harbor. 
The  following  statement  represents  the  state  of  the  Com- 
pensation Fund  for  Boston  Harbor,  and  the  receipts  for  the 
year  1873,  for  tide-water  displaced. 


Cash  on hand  January  1,  1873,  

Receipts  in  1873  of  the  following  named  parties,  for  tide- 
water displaced : — 


§11,430  06 


Fitchburg  Railroad  Co., 
Boston  Gas-Light  Co., 
Nathaniel  Winsor, 
Boston  and  Maine  Railroad  Co., 
City  of  Boston,  . 
Letherbee  Brothers,  . 
Owners  of  Damon's  Wharf. 
A.  R.  Whitaker, 
A.  &  A.  R.  Whitaker,  . 
J.  F.  Paul  &  Co., 
W.  G.  Coulburn  for  interest  collected 
David  Snow, 
Malachi  Clark,  . 
Magee  Furnace  Co.,  . 
City  of  Chelsea, 
Proprietors  T  Wharf, 
Fitchburg  Railroad  Co., 
Town  of  Medford, 


$119  43 

1,899  21 
53  18 
713  84 
71,837  93 
70  73 
10  00 
73  13 
189  67 
189  81 
3  80 
525  00 
75  00 
805  62 
2  61 
22  50 
28  50 
6  75 


76,626  71 
$88,056  77 


Commonwealth's  Tide-Lands. 

The  following  amounts  have  been  paid  during  the  past  year 
by  the  parties  named  for  wharf  privileges  granted  by  the  leg- 
islature and  this  Board  in  valuable  tide-lands  of  the  Common- 
wealth : — 

Lowell  Railroad  Corporation,  for  extension  of  bridge  in 
Charles  River,  Boston,   .       .       .    ,   .       .       .       .  $6,025  00 

David  Chapin  and  Others,  for  extension  of  wharf  in  Fort 

Point  Channel,  Boston,   3,691  50 


1,716  50 
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The  Board  respectfully  renews  the  recommendation  con- 
tained in  its  seventh  report,  that  a  general  law  be  passed  for 
securing  to  the  treasury  of  the  Commonwealth  the  pecuniary 
value  of  the  privileges  granted  by  the  legislature  and  this 
Board  in  tide-lands  of  the  State. 

Government  Work  to  Improve  and  Protect  Navigable 
Waters  of  the  Commonwealth. 

By  the  usual  courtesy  of  Gen.  Humphreys,  Chief  of  U.  S. 
Engineers,  the  Board  is  able  to  append  the  report  of  Gen. 
Thorn,  of  theU.  S.  Engineers,  who  has  had  charge  during  the 
past  year  of  all  government  work  connected  with  the  improve- 
ment and  protection  of  the  navigable  waters  of  the  Common- 
wealth, except  the  work  at  Cotamy  Bay  already  referred  to.  It 
is  fortunate  for  the  Commonwealth  that  these  important  inter- 
ests are  in  the  hands  of  so  energetic  and  faithful  an  officer. 
This  work  now  in  progress  on  the  coast  of  the  State  is  one  of 
many  indications  of  a  return  of  maritime  commerce  to  several 
old  seaports  which  were  deserted  in  consequence  of  the  con- 
centration of  commerce  in  a  few  large  ports,  that  followed  the 
establishment  of  the  first  great  lines  of  railroad.  The  multi- 
plication of  railroads  is  now  bringing  back  a  portion  of  the 
traffic  that  railroads  first  took  away. 

It  is  a  matter  of  deep  regret  to  the  Board  that  the  same  re- 
port of  Gen.  Thorn  that  states  the  details  of  the  extensive 
government  works  and  expenditures  for  the  improvement  of 
Boston  Harbor,  should  contain  an  account  of  a  serious  injury 
to  this  principal  harbor  of  the  State,  traced  to  the  action  of 
past  city  governments. 

Chatham  and  Monomoy. 

Some  additional  information  coucernino:  the  wear  of  the  sea 
along  the  coast,  at  the  elbow  of  Cape  Cod,  is  furnished  by 
Prof.  Mitchell,  whose  paper,  published  in  the  last  annual  re- 
port of  this  Board,  interested  many  on  this  topic.  A  survey 
recently  made  shows  that  the  strip  of  beach  lying  in  front  of 
Chatham  has  lost  fifty-six  acres  during  the  past  year,  and  that 
this  barrier,  which  once  so  effectually  protected  the  uplands 
upon  which  the  town  is  built,  is  beiug  rapidly  destroyed. 
5  • 
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Although  the  sea  has  made  no  important  inroad  upon  the 
town-front  during  the  past  year,  considerable  apprehension  is 
felt,  and  some  of  the  more  exposed  buildings  have  been  moved 
back.  It  would  seem  that  this  quiet  corner  of  the  Cape,  settled 
early  in  the  history  of  Massachusetts,  and  famous  for  the  good 
seamen  that  it  has  sent  all  over  the  world,  is  doomed  to  an  in- 
vasion of  the  sea,  which  may  destroy  its  harbor  before  many 
years,  and  verify  the  prophetic  name  given  to  it  by  the  Dutch, 
"  Ongeluckige  Haven." 

The  Coast  Survey  has  had  a  party  at  work  sounding  over 
the  Monomoy  Shoals  during  the  past  two  years,  under  the 
command  of  F.  D.  Granger,  Esq.,  who  was  instructed  to  act 
under  advice  from  Prof.  Mitchell,  because  of  the  evident  con- 
nection between  the  changes  of  the  shoals  and  the  movements 
of  the  adjacent  beaches. 

The  fleet  that  passes  through  Nantucket  Sound,  and  past 
these  dangerous  shoals,  is  said  to  be  the  largest  in  the  world  ; 
and,  judging  from  the  reports  of  ship-masters,  the  Board  is 
much  impressed  with  the  importance  of  having  the  chart 
brought  up  to  date. 

It  had  hoped  to  be  furnished,  in  time  for  this  Report,  with 
the  results  of  the  new  survey,  but  the  party  got  back  late  in 
the  season  and  the  plotting  is  not  yet  completed. 

Prof.  Mitchell's  report,  in  the  Appendix,  is  accompanied  by 
two  plates  of  great  interest.  One  of  these  is  a  series  of  com- 
parative maps,  showing  the  progress  of  the  changes  at  Chat- 
ham, drawn  by  Mr.  H.  L.  Marindin  ;  the  other  is  a  traditional 
map  of  Chatham  and  Monomoy,  compiled  by  Capt.  George 
Eldridge,  the  well-known  chart  publisher. 

The  Board  is  indebted  to  Prof.  Peirce,  the  Superintendent 
of  the  Coast  Survey,  for  prompt  compliance  with  all  its  re- 
quests for  information. 

Harbor-Lixe  in  Gloucester  Harbor. 

This  Board  was  authorized  by  chap.  366  of  the  Acts  of  the 
year  1873,  to  modify  a  portion  of  the  harbor-line  in  Gloucester 
Harbor,  and  authorize  shore-owners  to  extend  their  wharves 
to  the  new  frontage.  License  has  been  given  for  the  exten- 
sion of  one  wharf  to  the  new  line.  It  is  desirable,  however, 
that  the  establishment  of  a  harbor-line  should  be  authenticated 
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by  a  statute  of  the  Commonwealth  rather  than  the  records  of 
this  Board.  An  amendment  of  sect.  2,  chapter  124,  of  the 
Acts  of  1866  making  this  change  in  the  harbor-line  of  Glou- 
cester is  appended,  and  respectfully  submitted  for  enactment. 

Othek  Wokk  of  the  Board. 

Other  transactions  of  the  Board,  together  with  the  engin- 
eering and  office  work,  are  indicated  in  the  following  state- 
ments : — 

Legislative  Committee  Hearings. 

1873. 


Ton 
O  till. 

91 

i 

X  . 

On   tlifl   riP'H ■H r»n   r»f  f^omlrrMrla'P     vpliit.incr  t.C\  tlnflVIPS 

V/ll     tile     UoliillUll    \J±     KjclLUUL  IXliiC,    1  ClctlJlllg     UU  VildilCO 

River  Basin. 

99 

o 

nPr^i^rn  r^f  T£"rr»r»lrlinp    f'rw  liV»pr1"i7r  tr>   rlivpvf",  f}lP  Wflt.Pr"? 

1UW11  KJl    XjL  UUxVllIlC,   1U1    llUoi  L  V     ulj    Cll  V  Ci  Li     LliC  VV«/ljCJ.i3 

of  Muddy  River. 

99 

a 

o  • 

TTpnrv  1VT    P,rn«a   r»f  NpwhnrTmnrt,  "Pat*  Ipavp  t,A  Pvfpnrl 

XXCXLI  V   i-'JL.  VylL/Ok5,  \J1  liCWUUlyUUIl)  HJ1    led  V  C   tVJ  CAIC11U 

nisi  wlifivF 

23. 

4. 

On  the  petition  of  Cambridge,  relating  to  Charles 

XVI V  t/I  JJciolll  • 

5 

TYTvcatip  T?i vpp  dovnnrfl tinn    fnv  1  Pfi to  p\"t,pnfl  its 

docks  through  and  above  Chelsea  Bridge,  and  con- 

c ^"vn o   /ivoor  in   coir    Kvi f\ rva 
©llUCl  cl  UlclW  111  bdltl  DllllgC. 

9& 

D. 

Liitj  pennon  01  vv  liiitiiu  inimpiii  ay  »  dxiu.  vv  .  o. 

T^wiQripii    ir\  Pvtpnn  "Htpit*  wnsjv'F  in  TVT a vrklpnPfHi 

X  Wl&LlCll,    ViKJ  CAtCllU    LlXCli    VV  UCtH   11X   XTXdl  fJlCJ-lCCHX. 

Feb. 

4. 

7. 

Charles  River  Basin. 

4. 

8. 

C.  A.  Bartol,  for  a  causeway  across  an  arm  of  the 
sea  at  Manchester. 

4. 

9. 

Benj.  D.  Dixie,  for  leave  to  extend  a  wharf  in  Mar- 
blehead. 

4. 

10. 

American  Print  Works  Company,  for  leave  to  extend 
a  wharf  in  Fall  River. 

4. 

11. 

On  an  Act  relating  to  the  Boston  and  Lowell  Freight 
Bridge  across  Charles  River. 

4. 

12. 

William  Lewis,  to  extend  a  wharf  in  Vineyard  Haven. 

4. 

13. 

Job  T.  Wilson,  for  leave  to  construct  a  wharf  in  Fall 
River. 

7. 

14. 

Mystic  River  Corporation. 

7. 

15. 

Boston  and  Lowell  Railroad,  concerning  Freight 
Bridge. 

11. 

16. 

Charles  River  Basin. 

11. 

17. 

Hearing  before  the  Governor's  Council  on  Harbors 

about  wharf  extensions  in  Fort  Point  Channel. 
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Feb.  11.    18.  City   of  Newbury  port,   to   maintain   and  extend 
wharves. 

12.    19.  Town  of  Nahant,  for  leave  to  construct  a  wharf. 
12.    20.  J.  F.  Dodge,  for  leave  to  build  a  wharf  at  Squan- 
tum. 

12.    21.  Owen  Bearse.  for  leave  to  build  a  wharf  at  Squan- 
tum. 

12.    22.  Humphrey  and  Twisden.  for  leave  to  build  a  wharf  at 
Marblehead. 

12.    23.  Barnabas  Clark,  for  leave  to  build  a  wharf  at  Fall 
River. 

12.    24.  Cook  Borden,  for  leave  to  build  a  wharf  at  Fall 
River. 

12.    25.  Daniel  "Ward,  of  Scituate,  for  leave  to  take  gravel 
from  the  beach. 

18.    26.  C.  A.  Bartol,  for  leave  to  construst  a  causeway  at 
Manchester. 

18.    27.  Job  T.  Wilson,  for  leave  to  construct  a  wharf  at  Fall 
River. 

r  28.  Boston  and  Maine  R.  R.  Co.,  for  leave  to  construct 


19.  30.  Town  of  Nahant.  for  leave  to  construct  a  wharf. 

20.  31.  Mystic  River  Corporation,  for  draws. 

20.    32.  Boston  and  Lowell  R.  R.  Corp.,  building  on  Freight 
Bridge. 

26.    33.  Robert  Hooper  and  others,  of  Gloucester,  for  repeal 
of  an  Act  concerning  Granite  Cove. 

26.  34.  Boston  and  Albany  R.  R.,  for  extension  of  time 

for  payment  of  money  for  flats  on  South  Boston 
flats. 

27.  35.  Boston  Land  Co..  for  leave  to  fill  flats. 

27.    36.  Town  of  Medford,  for  leave  to  build  a  bridge  across 


28. 

37. 

City  of  Haverhill,  for  leave  to  build  a  wharf,  etc. 

28. 

38. 

E.  C.  Kelley,  of  Newburvport,  for  leave  to  fill  flats. 

28. 

39. 

M.  E.  Hale,  of  Newburvport,  for  leave  to  fill  flats. 

Mar.  5. 

40. 

C.  A.  Bartol.  for  leave  to  construct  a  causewav  at 

Manchester. 

5. 

41. 

E.  H.  and  M.  F.  Stanwood.  to  build  a  wharf  in  Ips- 

wich. 

5. 

42. 

E.  T.  Ingalls  and  A.  R.  Kimball,  to  build  a  wharf  in 

Haverhill. 

5. 

43. 

Warren  Ordwav,  to  build  a  wharf  in  Haverhill. 

Wharves  in  Mystic  River,  also  to  cover  flats  in 
Charles  and  Miller's  rivers. 


Mvstic  River. 
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Mar.    5.    44.  James  Ritchie,  to  build  a  wharf  in  South  Dartmouth. 
6.    45.  Old  Colony  Railroad,  for  leave  to  widen  its  bridge 
across  Fort  Point  Channel. 

6.  46.  Cary  Improvement  Co.,  to  build  a  bridge  across 

Chelsea  Creek. 

7.  47.  Commissioners  on  West  Boston  and  Cragie  bridges, 

for  leave  to  widen  Cragie  Bridge. 
7.    48.  Eastern  R.  R.  Co.,  for  leave  to  widen  its  bridges 
over  Charles  and  Miller's  rivers. 

7.  49.  Holmes'  Hole  Union  Wharf  Co.,  for  leave  to  extend 

wharf  in  Vineyard  Haven. 

11.  50.  City  of  Haverhill,  for  leave  to  construct  a  wharf  and 

build  an  arch  over  Little  River. 

12.  51.  Boston  Land  Company,  for  authority  to  fill  flats. 

12.  52.  Cary  Improvement  Co.,  for  leave  to  construct  a 

bridge  across  Chelsea  Creek. 

13.  53.  Old  Colony  R.  R.  Co.,  to  widen  its  bridge  on  Fort 

Point  Channel. 

13.    54.  Hearing  on  the  establishment  of  harbor-lines  in 

Neponset  River.    At  the  office  of  the  Board. 
18.    55.  On  Harbor  Commissioners'  Report. 
20.    56.  Rev.  C.  Bartol,  for  a  causeway  in  Manchester. 
22.    57.  Hearing  of  the  towns  of  Bradford  and  Haverhill  for 

the  construction  of  a  new  bridge  across  Merrimac 

tliver,  between  said  towns. 
25.    58.  Mayor  of  Somerville,  for  leave  to  fill  flats  in  Miller's 

River  Basins. 

April  1.    59.  Boston  Land  Company,  for  leave  to  fill  flats. 

2.    60.  Boston  and  Maine  R.  R.  Co.,  to  construct  wharves 
on  Mystic  River. 

8.  61.  Boston  and  Maine  R.  R.  Co.,  for  authority  to  fill  flats 

in  Charles  and  Miller's  rivers. 
8.    62.  Eastern  R.  R.  Co.,  to  widen  its  bridges  over  Charles 
and  Miller's  rivers. 

Hearings  before  the  Board. 

One  hearing  with  the  Old  Colony  &  Newport  Railroad  officials 
concerning  location  of  bridge  across  Taunton  River  between  Fall 
River  and  Somerset. 

Three  hearings  with  commissioners  on  Cragie  Bridge  about  recon- 
structing said  bridge. 

One  hearing  with  trustees  of  Boston,  Hartford  &  Erie  Railroad 
Company  concerning  filling  solid  of  bridge  in  South  Bay. 

One  hearing  with  Boston  Gas-Light  Company  in  regard  to  com- 
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pensation  for  tide-water  displaced,  to  be  paid  by  said  company  for 
wharf-structure  in  Charles  River. 

Three  hearings  with  Thomas  H.  Russell  in  relation  to  the  exten- 
sion of  Liverpool,  Curtis's  and  Wiswell's  wharves  in  Fort  Point 
Channel. 

Two  hearings  with  the  city  of  Haverhill  and  the  town  of  Bradford 
concerning  reconstruction  of  bridge  between  Bradford  and  Haver- 
hill. 

One  hearing  concerning  the  establishment  of  harbor-lines  in  Ne- 
ponset  River. 

Three  hearings  with  George  W.  G-errish  concerning  the  building 
of  a  wharf  in  Chelsea,  without  authority  from  the  Board. 

Two  hearings  on  the  establishment  of  a  harbor-line  in  Newbury- 
port  Harbor. 

One  hearing  with  Boston  Gas-Light  Company  about  wharf-ex- 
tension on  Commercial  Point. 

One  hearing  with  County  Commissioners  of  Bristol  County  con- 
cerning bridge  across  Taunton  River  between  Berkle}T  and  Dighton. 

One  hearing  with  City  Solicitor  of  Boston  concerning  the  exten- 
sion of  Fort  Hill  Wharf. 

Two  hearings  with  Old  Colony  &  Newport  Railroad  Company  and 
citizens  of  Sandwich  and  Truro  concerning  bridges  across  Monu- 
ment and  Pamet  rivers. 

Two  hearings  with  the  cit}7  of  Charlestown  concerning  the  dis- 
placement of  tide-water  by  the  building  of  Canal  Street  across 
Prison  Point  Bay. 

Four  hearings  on  the  petition  of  Fred.  Pope  and  others  to  occupy 
the  water-front  to  the  commissioners'  line  between  Cragie  and  West 
Boston  bridges  in  Cambridge. 

Two  hearings  with  Bay  State  Iron  Company  for  leave  to  extend 
its  wharves  in  South  Boston. 

Two  hearings  on  the  subject  of  improving  Maiden  River  accord- 
ing to  the  provisions  of  chapter  thirty-three  of  the  Resolves  of  1873. 

One  hearing  on  the  petition  of  the  Eastern  Railroad  Company  for 
leave  to  build  a  crib-wharf  in  Salem  Harbor. 

Two  hearings  on  the  petition  of  James  N.  Buffum  for  leave  to 
extend  his  wharf  in  L}Tnn  Harbor. 

One  hearing  on  the  petition  of  Harrison  Parker  for  leave  to  ex- 
tend his  wharf  in  M}rstic  River. 

One  hearing  with  Committee  on  Streets  of  the  city  of  Boston  in 
regard  to  the  location  of  Eastern  Avenue. 

Three  hearings  on  the  petition  of  the  Eastern  Railroad  Company 
for  leave  to  build  a  bridge  across  Prison  Point  Bay,  Charlestown. 
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Two  hearings  on  a  complaint  of  General  Thorn  in  regard  to  the 
taking  of  gravel  from  Plymouth  and  Duxbury  beaches. 

One  hearing  with  selectmen,  road  commissioners  and  citizens  of 
Manchester  in  regard  to  building  a  bridge  across  Edwards  Creek,  in 
Manchester  Harbor. 

The  Board  made  personal  visits  to  Mystic  River,  Prison  Point 
Bay,  South  Boston  flats,  Long  Island  (Boston  Harbor),  Monument 
River,  Pamet  River,  Provincetown  and  Washington. 

Maps  and  Plans. 

Maps  for  annual  report  and  tracings  of  the  same. 

One  plan  showing  drawbridge  and  causeway  of  the  Boston,  Hart- 
ford &  Erie  Railroad  in  South  Bay. 

One  plan  of  the  triangular  piece  of  the  Boston  &  Lowell  Railroad 
Corporation  between  their  two  passenger  bridges  in  Charles  River. 

One  plan  showing  proposed  extension  of  wharf  in  Fall  River  for 
legislative  committee  on  harbors. 

One  plan  showing  proposed  extension  of  wharf  in  Fall  River  by 
Job  T.  Wilson,  for  legislative  committee  on  harbors. 

One  plan  showing  extension  of  wharf  in  Newburyport  by  C.  J. 
Brockwa}^,  for  legislative  committee  on  harbors. 

One  plan  showing  the  location  of  draws  of  the  Boston  &  Lowell 
Railroad  Corporation  in  their  Charles  River  bridges. 

One  large  plan  showing  wharf  facilities  in  Boston  Harbor,  for 
legislative  committee  on  railways. 

One  plan  showing  Arsenal  Street  drawbridge  between  Brighton 
and  Watertown. 

One  plan  showing  harbor-lines  established  in  Newburyport 
Harbor. 

Four  plans  to  accompany  specifications  of  the  work  to  be  done  on 
South  Boston  flats. 

One  plan  showing  heavy  sea-wall  to  be  built  on  South  Boston 
flats. 

Two  plans  illustrating  the  surveys  off  Constitution  Wharf,  made 
in  1861  and  1873. 

Also  the  plotting  and  mapping  of  the  different  other  surveys  of 
minor  matters. 

Field-work  during  the  Year  1873. 
1.  Survey  of  drawbridge  and  causeway  of  the  Boston,  Hartford 
&  Erie  Railroad  in  South  Bay,  both  topographical  and  hydro- 
graphical. 
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2.  Survey  in  Newbu^port  and  examination  of  location  of  New- 

bury port  City  Railroad  across  tide-water,  along  the  water- 
front of  Newburyport  Harbor ;  also  survey  for  wharf-exten- 
sion. 

3.  Survey  in  Taunton  River  at  Fall  River  for  determination  of 

channel  and  wharf  extensions  of  Cook  Borden  and  Barnabas 
Clark. 

4.  Inspection  and  investigation  of  proposed  wharf-extension  of  C. 

J.  Brockway,  in  Newburyport  Harbor. 

5.  Inspection  of  wharf-extension  of  Job  T.  Wilson,  in  Fall  River. 

6.  Survey  in  Chelsea  Creek  ;  determination  of  harbor-line. 

7.  Survey  in  Newburyport  Harbor ;  determination  of  a  ledge  in 

front  of  Mooney's  Wharf. 

8.  Survey  of  Arsenal  Street  drawbridge  between  Brighton  and 

Watertown. 

9.  Survey  in  South  Bay  for  the  purpose  of  assessing  compensation 

for  tide-water  displaced. 

10.  Survey  in  Chelsea  to  ascertain  the  amount  of  filling  in  G.  W. 

Gerrish's  Wharf. 

11.  Survey  of  beach  near  Shirley  Point,  Boston  Harbor. 

12.  Inspection  of  location  of  the  New  Bedford  Railway  Company 

across  tide-water  in  New  Bedford  Harbor. 

13.  Survey  in  Chelsea  concerning  wharf-extension  of  J.  Campbell. 

15.  Inspection  and  examination  of  "  Long  Point,"  in  Salem  Har- 

bor, at  the  request  of  the  Board  of  Trade ;  also  for  wharf- 
extension  by  Salem  Gas-Light  Company. 

16.  Examination  in  Fall  River  in  relation  to  depositing  dredged 

material  in  Mount  Hope  Bay,  at  the  request  of  citizens  of 
Fall  River. 

17.  Examinations  in  Gloucester  and  Salem  about  wharf-extensions. 

18.  Examination  in  Salem  Harbor  about  wharf-extension  by  the 

Eastern  Railroad  Company. 

19.  Inspection  of  the  beach  on  south  side  of  Long  Island,  Boston 

Harbor,  in  relation  to  the  taking  gravel  of  from  said  beach. 

20.  Survey  in  Gloucester  in  relation  to  a  change  in  the  harbor-line. 

21.  Examination  in  Somerset  in  relation  to  dumping  dredged  mate- 

rial in  Taunton  River,  at  the  request  of  citizens  of  Somerset. 

22.  Examination  of  territory  filled  by  the  Boston  and  Lowell  Rail- 

road Company  in  Charles  and  Miller's  rivers. 

23.  Examination  in  Salem  Harbor  about  wharf-extension  by  S. 

Flint. 

24.  Surve}T  of  the  low-water  line  in  front  of  Foster's  and  Packard's 

wharves,  in  Boston  Harbor. 

25.  Examinations  in  Salem  and  Gloucester  for  wharf-extensions. 
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26.  Examination  of  Pratt's  Wharf  in  Neponset  River. 

27.  Survey  of  shoals  off  Constitution  Wharf,  in  Boston  Harbor. 

28.  Survey  on  South  Boston  flats,  marking  of  the  extension  line  of 

solid  filling  by  driving  piles  for  the  use  of  the  contractors. 

29.  Survey  in  Lynn  Harbor  in  relation  to  wharf-extension  by  James 

N.  BurTum. 

30.  Examination  of  the  Boston  Land  Improvement  Company's  land, 

flats  and  the  proposed  improvements  thereon. 

31.  Surveys  in  South  Bay,  Fort  Point  Channel,  Boston  Harbor, 

Chelsea  Creek,  Charles  and  Miller's  rivers  for  the  purpose  of 
assessing  compensation  to  different  parties. 

Plans  approved  by  the  Board  of  Harbor  Commissioners  during  the 
year  1873,  for  the  erection  of  structures  in  or  over  Tide-water,  and 
Licenses  granted  for  such  structures. 

1.  Town  of  Medford,  for  the  construction  of  a  bridge  across  Mys- 

tic River,  in  the  extension  of  Auburn  Street.  Approved 
January  1,  1873. 

2.  Boston  and  Lowell  Railroad  Corporation,  for  authority  to  widen 

and  build  new  draws  in  its  bridges  on  Charles  River.  Ap- 
proved January  1,  1873. 

3.  Charles  H.  Bacon,  for  leave  to  construct  a  pile- wharf  in  South 

Bay.    Approved  January  1,  1873. 

4.  Boston  and  Maine  Railroad  Company,  for  leave  to  widen  and 

build  a  new  draw  in  its  bridge  over  Miller's  River.  Ap- 
proved January  8,  1873. 

5.  Boston  and  Albany  Railroad  Company,  for  leave  to  extend  its 

grain-elevator  on  its  wharf  in  East  Boston.  Approved 
January  15,  1873.  • 

6.  Old  Colony  Railroad  Company,  for  location  of  its  railroad 

bridge,  crossing  Taunton  River  between  Fall  River  and  Som- 
erset, near  Slade's  Ferry.    Approved  January  15,  1873. 

7.  Long  Wharf  Corporation,  for  leave  to  straighten  the  line  on 

the  easterly  end  of  its  wharf.    Approved  January  15,  1873. 

8.  Fitchburg  Railroad  Company,  for  leave  to  drive  additional 

piles  for  the  foundation  of  derricks  in  its  wharf  on  Miller's 
River.    Approved  January  15,  1873. 

9.  Trustees  under  the  Berdell  mortgage  of  the  Boston,  Hartford 

and  Erie  Railroad  Company,  for  leave  to  extend  its  wharf  in 
Fort  Point  Channel,  on  the  north-easterly  side.  Approved 
January  29,  1873. 
10.  Simeon  Flint,  for  leave  to  extend  his  wharf  in  South  River, 
Salem  Harbor.    Approved  February  5,  1873. 
6 
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11.  Benjamin  Randall,  for  leave  to  build  a  wharf  in  Chelsea  Creek. 

Approved  February  5,  1873. 

12.  Richard  Olney,  for  leave  to  fill  certain  parts  of  Howe's  Wharf, 

in  Fort  Point  Channel.    Approved  February  12,  1873. 

13.  William  Parsons,  2d,  for  leave  to  construct  a  sea-wall  under  his 

pile-wharf  in  Gloucester  Harbor.  Approved  February  12, 1873. 

14.  Miles  Pratt  and  Company,  for  leave  to  extend  their  wharf  in 

Charles  River,  Watertown.    Approved  February  19,  1873. 

15.  Richard  01ne}T,  for  leave  to  extend  his  wharf  on  piles,  in  Fort 

Point  Channel.    Approved  February  19,  1873. 

16.  Boston  and  Lowell  Railroad  Corporation,  for  the  occupation  of 

the  triangular  space  between  the  locations  of  their  passenger 
bridges,  in  Charles  River.    Approved  March  5,  1873. 

17.  William  Parsons,  2d,  for  leave  to  extend  his  wharf,  for  the 

foundation  of  a  salt  store,  Gloucester  Harbor.  Approved 
March  12,  1873. 

18.  Thomas  Cunningham,  for  leave  to  build  a  pile-wharf  in  Chelsea 

Creek.    Approved  March  17,  1873. 

19.  Choate  Burnham,  for  leave  to  fill  solid  the  westerly  extension 

of  the  line  of  Sixth  Street,  South  Boston.  Approved 
March  26,  1873. 

20.  Owners  of  Liverpool  Wharf,  for  leave  to  extend  Liverpool 

Wharf.    Approved  March  29,  1873. 

21.  Boston  and  Maine  Railroad  Company,  for  leave  to  build  a 

wharf  on  the  southerly  side  of  Miller's  River,  on  the  easterly 
side  of  its  bridge.    Approved  April  2,  1873. 

22.  Commissioners  on  West  Boston  and  Cragie  bridges,  for  leave 

to  drive  twent}^-six  piles  in  the  southerly  portion  of  the  draw- 
pier  of  the  West  Boston  Bridge,  for  the  support  of  an  engine- 
house.    Approved  March  29,  1873. 

23.  Magee  Furnace  Company,  for  leave  to  extend  its  wharf  in 

Chelsea  Creek.    Approved  April  9,  1873. 

24.  Edward  F.  Wiswall,  for  leave  to  extend  his  wharf  in  Fort  Point 

Channel.    Approved  April  9,  1873. 

25.  Nathaniel  Winsor,  for  leave  to  extend  his  wharf  in  Fort  Point 

Channel.    Approved  April  9,  1873. 

26.  City  of  Boston,  for  leave  to  rebuild  Chelsea  Street  Bridge. 

Approved  April  9,  1873. 

27.  James  Powers  and  Company,  for  leave  to  extend  their  wharf  to 

the  commissioners'  line  in  Fort  Point  Channel.  Approved 
April  16,  1873. 

28.  City  of  Haverhill,  for  leave  to  build  a  new  bridge  in  place  of 

the  old  one,  between  Bradford  and  Haverhill.  Approved 
April  23,  1873. 
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29.  William  S.  Coring,  for  leave  to  build  a  spur  track  to  connect 

his  wharf  with  City  Railroad,  Newburyport.  Approved 
April  30,  1873. 

30.  Old  Colony  and  Newport  Railroad  Company,  for  leave  to  build 

a  new  and  extend  another  wharf  in  Taunton  Great  River,  at 
Somerset.    Approved  May  7,  1873. 

31.  Thomas  Cunningham,  for  leave  to  fill  solid  a  portion  of  his 

wharf  in  Chelsea  Creek.    Approved  May  14,  1873. 

32.  Boston 'and  Maine  Railroad  Company,  for  leave  to  build  a  belt 

around  its  flats  in  Mystic  River.    Approved  May  14,  1873. 

33.  J.  Campbell,  for  leave  to  extend  his  wharf  in  Chelsea.  Ap- 

proved May  14,  1873. 

34.  Salem"  Gas-Light  Company,  for  leave  to  construct  a  wharf  in 

Salem  Harbor.    Approved  May  21,  1873. 

35.  Sidney  Friend  and  Brothers,  for  leave  to  extend  their  wharf  in 

Gloucester  Harbor.    Approved  May  28,  1873. 

36.  Proprietors  of  T  Wharf,  for  leave  to  extend  their  wharf  on  the 

northerly  side.    Approved  May  28,  1873. 

37.  Joseph  A.  Procter,  for  leave  to  extend  his  wharf  in  Gloucester 

Harbor.    Approved  June  4,  1873. 

38.  Gardner  Prouty,  for  leave   to   extend   Damon's  Wharf,  in 

Charlestown,  on  both  sides.    Approved  Jane  4,  1873. 

39.  Boston  and  Maine  Railroad  Company,  for  leave  to  construct  a 

retaining-wall  on  the  westerly  line  of  their  location  of 
bridge,  in  Mystic  River.    Approved  June  4,  1873. 

40.  South  Boston  Iron  Company,  for  leave  to  extend  its  wharf  in 

Fort  Point  Channel  to  the  commissioners'  line.  Approved 
June  4,  1873. 

41.  Pigeon  Hill  Granite  Company,  for  leave  to  build  a  breakwater 

and  wharf  in  Rockport  Harbor.    Approved  June  18,  1873. 

42.  American  Print  Works,  for  leave  to  extend  and  enlarge  its 

wharves  in  Fall  River.    Approved  June  11,  1873. 

43.  Count}7"  Commissioners  of  Bristol  Count}',  for  leave  to  construct 

a  bridge  across  Taunton  River,  between  Berkley  and  Dighton. 
Approved  June  18,  1873. 

44.  New  Bedford  Railroad  Company,  for  leave  to  extend  its  track 

across  tide-water  in  New  Bedford  Harbor.  Approved  June 
18,  1873. 

45.  Naumkeag  Steam  Cotton  Company,  for  leave  to  construct  a 

stone  pumping-cistern  in  Salem  Harbor.  Approved  June  28, 
1873. 

46.  Eastern  Railroad  Company,  for  leave  to  build  a  wharf  in  Salem 

Harbor.    Approved  June  28,  1873. 
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47.  Edward  P.  Haskell,  for  leave  to  make  solid  a  portion  of  his 

dock  in  New  Bedford  Harbor.    Approved  June  28,  1873. 

48.  W.  R.  Clark,  for  leave  to  build  a  platform  between  Foster's 

wharves,  Boston  Harbor.    Approved  June  28,  1873. 

49.  David  Snow,  for  leave  to  extend  Packard's  Wharf,  and  also 

cover  a  portion  of  the  dock  between  Packard's  and  Arch 
wharves.    Approved  June  28,  1873. 

50.  New  York  and  New  England  Railroad  Company,  for  leave  to 

construct  a  trestle  outside  of  their  present  bridge  in  Fort 
Point  Channel.    Approved  Jul}'  2,  1873. 

51.  John  Pew,  of  Gloucester,  for  leave  to  extend  his  wharf  to  the 

commissioners'  line.    Approved  July  2,  1873. 

52.  Philadelphia  and  Reading  Coal  and  Iron  Company,  for  leave  to 

extend  its  wharf  in  Newburyport.    Approved  July  2,  1873. 

53.  Choate  Burnham  and  others,  for  leave  to  fill  on  the  westerly 

extension  of  Ninth  Street,  South  Boston.  Approved  July 
9,  1873. 

54.  Simeon  Flint,  for  leave  to  modif\'  the  line  of  his  sea-wall  in 

Salem  Harbor.    Approved  July  9,  1873. 

55.  Boston  Yacht  Club,  for  leave  to  build  a  wharf  in  South  Boston. 

Approved  July  23,  1873. 

56.  Cook  Borden,  for  leave  to  extend  his  wharf  in  Fall  River.  Ap- 

proved July  30,  1873. 

57.  Old  Colony  Railroad  Company,  for  leave  to  extend  its  wharf  in 

Provincetown.    Approved  July  30,  1873. 

58.  Union  Wharf  Company,  for  leave  to  extend  its  wharf  in  Vine- 

yard Haven.    Approved  July  30,  1873. 

59.  Barnabas  Clark,  for  leave  to  extend  his  wharf  in  Fall  River. 

Approved  August  13,  1873. 

60.  Salem  Gas-Light  Company,  for  leave  to  change  the  line  of  its 

wharf  in  Salem  Harbor.    Approved  August  27,  1873. 

61.  Sticknev  and  Bower,  for  leave  to  extend  their  wharf  in  Taunton 

Great  River,  Fall  River.    Approved  September  3,  1873. 

62.  City  of  Chelsea,  for  leave  to  rebuild  the  draw-pier  in  Chelsea 

Bridge.    Approved  September  25,  1873. 

63.  Addison  Gilbert,  for  leave  to  cover  a  part  of  his  dock  in 

Gloucester  Harbor.    Approved  October  16,  1873. 

64.  Harrison  Parker,  for  leave  to  extend  his  wharf  in  Mystic  River, 

Charlestown.    Approved  October  29,  1873. 

65.  Eastern  Railroad  Companj',  for  leave  to  build  a  wharf,  partly 

solid  and  partly  on  piles,  in  Salem  Harbor.  Approved 
October  31,  1878. 

66.  James  N.  BufTum,  for  leave  to  extend  his  wharf  in  Lynn  Har- 

bor.   Approved  November  12,  1873. 
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67.  Salem  Gas-Light  Company,  for  leave  to  dredge  and  build  a 

platform  on  piles  on  the  sides  of  its  wharf  in  Salem  Harbor. 
Approved  November  12,  1873. 

68.  John  F.  Dodge  and  others,  for  leave  to  build  a  wharf  in  Ne- 

ponset  River,  Squantum.    Approved  November  12,  1873. 

69.  Ba}^  State  Iron  Compam',  for  leave  to  extend  its  wharves  in 

South  Boston.    Approved  December  10,  1873. 

70.  Boston  Gas-Light  Company,  for  leave  to  extend  its  wharf  on 

Commercial  Point.    Approved  November  19,  1873. 

71.  County  Commissioners  of  Bristol  County,  for  leave  to  construct 

a  fender-pier  in  the  bridge  crossing  Taunton  River,  between 
Berkley  and  Dighton.    Approved  November  19,  1873. 

72.  Pigeon  Cove  Granite  Company,  for  leave  to  build  a  wharf  in 

Johns  River,  Gloucester.    Approved  December  3,  1873. 

73.  Richard  R.  Walsh,  for  leave  to  drive  piles  in  Roxbury  Creek. 

Approved  December  24,  1873. 

74.  Commissioners  on  West  Boston  and  Cragie  Bridge,  for  leave 

to  rebuild  and  widen  said  bridge.  Approved  December  31, 
1873. 

This  record  shows  an  increase  of  duty  performed  over  that 
of  previous  years. 

During  the  session  of  the  legislature  the  Board  has  been 
represented  either  by  one  or  more  of  the  Commissioners  or 
by  the  engineer,  at  the  hearings  and  meetings  of  the  harbor 
committee,  and  has  furnished  such  facts  and  data  and  made 
such  examinations  as  were  called  for  in  connection  with 
the  various  petitions  and  grants  which  were  acted  upon  by 
the  committee.  Many  of  these  cases  required  surveys 
or  sketches  of  the  grounds  and  structures  under  consid- 
eration. 

This  work  has  resulted  in  the  accumulation  of  useful  data 
in  the  archives  of  the  Board,  and  in  increased  knowledge  of 
the  character  and  condition  of  the  harbors  and  shores  of  the 
Commonwealth. 

More  attention  than  formerly  seems  to  be  given  to  coast 
improvements,  both  for  commercial  purposes  and  summer 
resorts. 

In  the  harbors  of  Newburyport,  Gloucester,  Salem,  Man- 
chester, Boston,  Plymouth,  Duxbury,  Wellfleet,  Province- 
town,  Nantucket,  Edgartown,  Vineyard  Haven,  Wood's  Hole, 
Wareham,  and  New  Bedford,  works  of  improvement  have 
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been  projected,  begun  or  completed,  either  in  the  shape  of 
new  and  increased  railroad  terminal  facilities,  new  or  ex- 
tended wharves  or  to  benefit  navigation,  showing  that  the 
water-frontage  of  the  coast  generally  is  increasing  in  value 
and  importance. 

JOSIAH  QUINCY, 
DARWIN  E.  WARE, 
F.  W.  LINCOLN, 
J.  N.  MARSHALL, 
W.  T.  GRAMMER, 

Board  of  Harbor  Commissioners. 
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Indenture  of  Four  Parts,  between  the  Commonwealth, 
the  Boston  and  Albany  Eailroad  Company,  the  Bos- 
ton Wharf  Company  and  the  City  of  Boston. 

This  Indenture,  made  this  twenty-fourth  day  of  June,  eighteen 
hundred  and  sevent}'-three,  by  and  between  the  Commonwealth  of 
Massachusetts,  acting  by  its  Board  of  Harbor  Commissioners,  sub- 
ject to  the  approval  of  the  governor  and  council,  of  the  first  part, 
the  Boston  and  Albany  Railroad  Couipan}*,  a  corporation  established 
under  the  laws  of  said  Commonwealth,  of  the  second  part,  the  Bos- 
ton Wharf  Company,  a  corporation  also  established  under  said  laws, 
of  the  third  part,  and  the  City  of  Boston  of  the  fourth  part,  Wit- 
nesseth : 

That  the  said  party  of  the  first  part,  in  consideration  of  the  obliga- 
tions of  the  party  of  the  fourth  part  herein  contained,  hereby  covenants 
and  agrees  with  said  party  of  the  fourth  part,  that,  before  the  first 
da}*  of  October,  a.  d.  1876,  it  will  fill  with  solid  filling,  to  the  grade 
of  sixteen  feet  above  mean  low  water,  the  parcel  of  flats  belonging  to 
the  said  party  of  the  first  part,  situated  at  the  junction  of  the  main 
channel  and  Fort  Point  Channel,  in  Boston  Harbor,  and  bounded 
south-west  by  the  flats  of  the  Boston  Wharf  Company  and  south-east 
by  the  flats  sold  by  the  Commonwealth  to  the  Boston  and  Albany 
Railroad  Company,  and  described  in  the  agreement  between  said 
Commonwealth  and  said  Boston  and  Albany  Railroad  Company, 
dated  December  8,  a.  d.  1869,  and  appended  to  the  Fourth  Annual 
Report  of  the  Harbor  Commissioners  to  the  legislature,  and  in  an 
agreement  of  even  date  with  these  presents  modifying  said  agree- 
ment of  said  eighth  of  December,  and  will,  before  said  first  day  of 
October,  build  a  sea-wall  around  the  margin  of  said  parcel  of  flats 
upon  said  main  and  Fort  Point  channels  ;  excepting,  however,  from 
this  covenant  and  agreement  so  much  of  said  flats  as  shall  be  re- 
served for  docks. 

And  the  said  party  of  the  second  part,  in  consideration  of  the  ob- 
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ligations  of  the  part}*  of  the  fourth  part  herein  contained,  hereby 
covenants  and  agrees  with  the  said  party  of  the  fourth  part,  that, 
before  the  said  first  day  of  October,  a.  d.  1876,  it  will  fill  with  solid 
filling,  to  the  grade  of  sixteen  feet  above  mean  low  water,  the  flats 
described  in  said  agreements,  and  sold  by  said  Commonwealth  to 
said  Boston  and  Albany  Railroad  Company,  and  will,  before  said 
first  day  of  October,  build  a  sea-wall  on  the  north-east  side  of  said 
parcel  of  flats  ;  excepting,  however,  from  this  covenant  and  agree- 
ment such  portion  of  the  said  flats  as  shall  be  reserved  for  docks,  and 
the  space  required  for  the  natural  slope  of  the  filling  on  the  south- 
east and  south-west  boundary  lines  of  said  flats. 

And  said'  party  of  the  third  part,  in  consideration  of  the  obliga- 
tions of  said  part}'  of  the  fourth  part  herein  contained,  hereby  cove- 
nants and  agrees  with  said  party  of  the  fourth  part,  that  it  will,  in 
eighteen  months  from  the  date  of  these  presents,  fill,  to  said  grade 
sixteen,  with  solid  filling,  its  flats  lying  north-east  of  Commissioners' 
line  A,  and  south-east  of  the  Commissioners'  line  on  the  south-eas-t 
side  of  Fort  Point  Channel,  as  said  party  of  the  third  part  now  is  or 
shall  hereafter  be  authorized  to  fill  the  same,  and  will,  within  the 
said  eighteen  months,  build  a  sea-wall  on  the  south-west  side  of  said 
flats ;  excepting,  however,  from  this  covenant  and  agreement  such 
portion  of  said  flats  as  shall  be  reserved  for  docks. 

And  the  said  party  of  the  fourth  part,  in  consideration  of  the 
foregoing  obligations  of  said  parties  of  the  first,  second  and  third, 
parts,  hereby  covenants  and  agrees  with  each  of  said  parties  of  the 
first,  second  and  third  parts,  its  successors  and  assigns,  that  it  will, 
after  the  walls  and  solid  filling  the  said  parties  of  the  first  and  sec- 
ond parts  have  herein  before  agreed  to  build  and  to  do,  have  been 
completed,  and  the  flats  to  be  filled  by  said  party  of  the  second  part 
have  been  conveyed  by  said  party  of  the  first  part  to  said  party  of 
the  second  part,  and  within  twelve  months  after  the  request  of  the 
Board  of  Harbor  Commissioners,  approved  by  the  governor  and 
council,  build  a  bridge  for  public  travel  over  Fort  Point  Channel  in 
extension  of  Northern  Avenue,  substantially  as  said  avenue  is 
located  on  the  plan  for  the  occupation  of  flats  owned  by  the  Com 
monwealth  in  Boston  Harbor,  annexed  to  the  Sixth  Annual  Report 
of  said  Harbor  Commissioners  to  the  legislature. 

And  said  party  of  the  fourth  part  farther  covenants  and  agrees 
with  each  of  said  parties  that  it  will,  within  eighteen  months  from 
the  date  of  these  presents,  build  a  bridge  for  public  travel  across 
Fort  Point  Channel  in  extension  of  Eastern  Avenue,  and  extend 
Eastern  Avenue  to  some  existing  street  on  the  north-westerly  side  of 
Fort  Point  Channel,  substantially  as  said  avenue  is  located  on  said 
plan  annexed  to  said  Sixth  Annual  Report  of  the  Harbor  Comrnis- 
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sioners,  but  at  such  a  distance  from  the  bridge  of  the  Boston,  Hart- 
ford and  Erie  Railroad  that  the  draws  in  both  bridges  may  be  oper- 
ated without  interference  with  one  another,  and  be  convenient  for 
the  passage  of  vessels,  or  in  such  manner  under  section  six  of  chap- 
ter three  hundred  and  twenty-six  of  the  Acts  of  the  year  eighteen 
hundred  and  sixty-eight,  that  the  extension  of  said  avenue  may  form 
a  convenient  connection  with  Congress  Street.  But  said  party  of 
the  fourth  part  shall  not  be  obliged  by  this  indenture  to  build  said 
bridges  and  extend  said  avenue  at  a  greater  cost  than  the  estimate  of 
the  city  engineer,  dated  June  15,  1872,  appended  to  the  report  of  a 
joint  special  committee  of  the  city  council  on  the  memorial  of  the 
Harbor  Commissioners,  asking  the  cooperation  of  the  city  in  cer- 
tain respects  in  the  occupation  of  the  South  Boston  Flats,  and  said 
part}-  of  the  fourth  part}'  hereby  agrees  forthwith  to  locate  said 
Eastern  Avenue  under  the  provisions  of  said  sixth  section  of  said 
three  hundred  and  twenty-sixth  chapter  of  the  Acts  of  the  year 
eighteen  hundred  and  sixty-eight. 

It  is  further  agreed  between  said  party  of  the  first  part  and  said 
party  of  the  fourth  part,  that  the  style  of  the  draws  in  said  bridges, 
to  be  built  by  said  party  of  the  fourth  part,  and  that  the  piling  for 
said  bridges  and  draws  shall  be  determined  by  the  board  of  alder- 
men of  said  city  of  Boston,  and  said  Harbor  Commissioners,  pro- 
vided that  the  width  of  the  passage-ways  for  vessels  shall  not  be 
less  than  thirty-six  feet,  and  that  the  grade  of  said  bridges  shall  be 
satisfactory  to  the  surveyors  of  highways  of  said  city. 

And  it  is  further  agreed  between  said  parties  of  the  first  and  fourth 
parts  that  said  party  of  the  first  part  shall  assume  and  pay  into  the 
compensation  fund  for  Boston  Harbor  whatever  shall  be  assessed 
under  the  fourth  section  of  chapter  one  hundred  and  forty-nine  of 
the  Acts  of  the  year  1866,  as  compensation  for  tide-water  displaced 
by  the  said  party  of  the  fourth  part  in  building  said  bridges  and  ex- 
tending said  avenues,  except  the  amount,  not  exceeding  thirty-five 
hundred  dollars,  which  shall  be  assessed  on  account  of  the  extension 
of  said  Eastern  Avenue,  which  amount  the  said  party  of  the  third 
part  hereby  agrees  with  said  party  of  the  first  part,  to  assume  and 
pay  into  the  treasury  of  the  Commonwealth. 

And  said  party  of  the  fourth  part,  for  the  consideration  aforesaid, 
hereby  covenants  and  agrees  with  said  party  of  the  first  part,  that 
in  case  it  shall  fail  to  build  said  bridges  and  extend  said  avenues,  or 
either  of  them,  to  some  existing  street  on  the  north-westerly  side  of 
Fort  Point  Channel,  the  said  party  of  the  first  part  may  build  said 
bridges  and  extend  said  avenues  for  and  on  account  of  said  party 
of  the  fourth  part,  and  that  it,  the  said  party  of  the  fourth  part, 
will  pay  to  said  party  of  the  first  part  all  reasonable  expenses,  not 
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exceeding  said  estimate  of  the  city  engineer,  which  the  part}'  of  the 
first  part  shall  incur  in  building  said  bridges  and  extending  said 
avenues  as  aforesaid,  or  either  of  them. 

And  said  parties  of  the  first,  second  and  third  parts  hereby"  fur- 
ther covenant  and  agree,  each  for  itself,  with  said  part}'  of  the 
fourth  part,  that  they  will  respectively  fill  to  the  grade  of  sixteen 
feet  above  mean  low  water,  so  much  of  their  several  parcels  of 
land  or  flats  between  Fort  Point  Channel  and  the  south-easterly  line 
of  said  flats  sold  by  the  Commonwealth  to  the  Boston  and  Albany 
Railroad  Company  as  lie  within  the  limits  of  said  Northern  and 
Eastern  Avenues,  as  said  avenues  shall  be  defined  and  located  un- 
der this  indenture,  and  in  addition  that  they  will  fill  said  avenues, 
on  their  respective  parcels,  in  such  a  manner  as  to  form  a  proper 
and  convenient  grade,  satisfactory  to  the  surveyors  of  highways  for 
said  city,  with  the  extensions  of  said  avenues,  and  the  bridges 
which  said  part}'  of  the  fourth  part  shall  construct  as  herein  pro- 
vided, so  soon  as  said  extensions  of  said  avenues  and  said  bridges 
shall  respectively  be  completed. 

And  said  parties  of  the  first,  second  and  third  parts  further  agree, 
each  for  itself,  with  said  party  of  the  fourth  part,  that  said  party  of 
the  fourth  part  may  lay  out  as  public  streets,  without  incurring  any 
liability  for  land  damages  for  so  doing,  said  Northern  Avenue  not 
more  than  one  hundred  feet  wide,  Eastern  Avenue  not  more  than 
seventy-five  feet  wide  (the  exact  width  of  said  avenues  to  be  deter- 
mined by  the  party  of  the  first  part  unless  determined  by  the  said 
party  of  the  fourth  part  within  one  year  after  said  territory  is  filled), 
and  the  extension  of  B  Street  seventy-five  feet  wide  on  the  north- 
easterly side  of  Eastern  Avenue,  over  the  said  respective  parcels  of 
the  said  parties  of  the  first,  second  and  third  parts  lying  between 
Fort  Point  Channel  and  the  south-easterly  boundary  line  of  said 
flats  sold  by  the  Commonwealth  to  said  Boston  and  Albany  Railroad 
Company,  as  said  avenues  and  the  extension  of  B  Street  are  shown 
on  said  plan  of  occupation,  or  as  the  same  shall  be  located  under 
this  indenture. 

And  said  parties  of  the  %st,  second  . and  third  parts  further  agree, 
that  when  said  avenues  and  said  extension  of  B  Street  within  said 
limits  shall  have  been  filled  and  laid  out  as  herein  provided,  they 
will  each  convey  to  said  party  of  the  fourth  part  the  fee  of  their 
said  respective  parcels  within  the  limits  of  said  avenues,  and  said 
extension  of  B  Street ;  but  said  party  of  the  second  part  hereby 
reserves  the  right  in  its  said  parcel,  and  in  sucn  conveyance  may 
reserve  the  right  to  lay  its  tracks  at  grade  across  Eastern  Avenue, 
the  extension  of  B  Street  north-easterly  of  Eastern  Avenue,  and 
across  Northern  Avenue,  and  to  lay  its  tracks,  not  exceeding  two, 
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at  grade  along  said  Northern  Avenue  and  the  said  extension  of  B 
Street  north-easterly  of  Eastern  Avenue,  as  authorized  by  the  fourth 
section  of  chapter  four  hundred  and  sixty-one  of  the  Acts  of  the 
year  eighteen  hundred  and  sixty-nine ;  the  location  of  said  tracks 
alone;  said  extension  of  B  Street  and  Northern  Avenue  to  be  deter- 
mined  by  said  party  of  the  second  part,  "with  the  assent  and  ap- 
proval of  the  surveyors  of  highways  of  said  city  of  Boston. 

And  said  parties  of  the  first,  second  and  third  parts  further  agree, 
each  for  itself,  with  said  party  of  the  fourth  part,  that  said  party 
of  the  fourth  part  may  build  main  sewers,  and  such  other  sewers  as 
the  board  of  health  of  the  city  of  Boston  may  deem  necessary  for 
the  proper  drainage  of  the  territory  to  be  filled  by  said  parties  of 
the  first,  second  and  third  parts,  as  herein  described,  and  any  ter- 
ritory abutting  thereon  or  connected  therewith,  and  ma}'  use  any 
street,  passage-way  or  dock  for  the  purpose  of  such  sewers  or 
drains,  and  discharge  the  contents  thereof  in  said  docks  or  in  front 
of  said  sea-walls,  as  the  board  of  health  of  said  city  may  direct ; 
and  said  party  of  the  fourth  part  may  assess  a  just  and  equitable 
portion  of  the  expense  thereof  upon  the  lots  in  said  territory  to  be 
filled  by  said  parties  of  the  first,  second  and  third  parts  which  shall 
be  benefited  thereby ;  said  assessment  to  be  laid  according  to  the 
rules  established  for  the  city  sewers,  and  according  to  the  laws  of 
the  Commonwealth  relating  thereto  at  the  time  such  drains  shall  be 
built ;  the  amount  of  such  assessments  to  be  paid  by  the  owners  of 
such  lots  when  the  same  shall  be  filled  up  as  aforesaid  and  require 
drains,  and  in  no  case  before. 

And  said  party  of  the  first  part  further  covenants  and  agrees 
with  said  party  of  the  fourth  part,  that  as  the  other  territory  of  the 
South  Boston  flats  belonging  to  said  party  of  the  first  part,  within 
the  limits  of  the  first  section  of  said  South  Boston  flats,  as  shown 
on  said  plan  of  occupation  appended  to  said  Sixth  Annual  Report, 
including  the  extension  of  L  Street,  shall  be  filled  to  grade,  the 
said  party  of  the  first  part  will  provide  that  Northern  Avenue  and 
Eastern  Avenue,  as  shown  on  said  plan,  or  as  the  same  may  be 
located  under  this  indenture,  the  exte|sions  of  C,  D,  E,  F,  and  K 
streets  to  Eastern  Avenue,  the  extension  of  L  Street  as  shown  on 
said  plan,  and  the  extension  of  B  Street  below  the  hundred-rod  line, 
as  shown  on  said  plan,  shall,  so  far  as  such  avenues  and  extensions 
are  within  the  said  territory,  and  as  fast  as  the  portions  of  the  ter- 
ritory bordering  on  said  avenues  and  extensions  are  filled,  also  be 
filled  to  the  grade  of  sixteen  feet  above  mean  low  water ;  and  fur- 
ther, that  said  party  of  the  fourth  part  ma}'  within  the  said  terri- 
tory lay  out  the  same  when  filled  as  public  streets,  without  incurring 
any  land  damages  for  so  doing,  and  that  when  so  laid  out  as  public 


1874.] 


HOUSE — No.  65. 


53 


streets,  said  party  of  the  fourth  part  shall  have  a  conveyance  of  the 
said  territory  within  the  limits  of  said  avenues  and  the  said  exten- 
sion of  streets. 

And  the  said  party  of  the  first  part,  for  the  considerations 
aforesaid,  further  covenants  and  agrees  with  said  party  of  the  fourth 
part,  that  within  one  year  after  the  filling  to  be  done  by  the  parties 
of  the  first,  second  and  third  parts  has  been  completed  as  herein 
provided,  it,  the  said  party  of  the  first  part,  will  build  so  as  to  con- 
nect with  Eastern  Avenue,  the  extension  from  First  Street,  of  B 
Street  or  C  Street,  as  the  Harbor  Commissioners  may  elect,  and 
that  whichever  of  said  streets  said  Commissioners  may  elect  to 
build  shall  be  filled  in  such  a  manner  as  to  form  a  proper  and  con- 
venient grade  satisfactory  to  the  surveyors  of  highways  of  said 
city  of  Boston ;  and  in  case  said  Commissioners  shall  elect  to  build 
C  Street,  that  said  party  of  the  first  part  will  build  Eastern  Avenue 
as  herein  before  provided,  out  to  the  extension  of  said  C  Street,  the 
said  part}'  of  the  fourth  part  hereby  authorizing  said  party  of  the 
first  part  to  build  said  extension  of  B  and  C  streets  as  herein 
provided. 

And  the  said  parties  of  the  first  and  third  parts  further  agree, 
each  for  itself,  with  said  part}'  of  the  fourth  part,  that  said  party  of 
the  fourth  part  may,  within  one  year,  lay  out  an  avenue  in  exten- 
sion of  Mount  Washington  Avenue  south-eastwardly  from  Granite 
Street  over  any  flats  of  said  parties  now  filled,  and  over  any  other 
portions  of  the  flats  of  said  parties  within  the  limits  of  such  exten- 
sion, within  one  year  after  such  portion  is  filled  to  grade  sixteen, 
without  incurring  any  liability  for  land  or  grade  damages  for  so 
doing ;  and  that  when  so  laid  out  they  will  respectively  convey  to 
said  party  of  the  fourth  part,  said  territory  within  the  limits  of  the 
said  avenue  where  the  same  is  extended  over  their  lands. 

And  said  parties  of  the  first,  second  and  third  parts,  for  the  con- 
siderations aforesaid,  hereby  each  for  itself  covenants  and  agrees 
with  said  party  of  the  fourth  part,  that  the  party  of  the  fourth  part 
shall  be  subjected  to  no  grade  or  other  damages  for  any  land  taken 
of  either  of  said  parties,  or  any  injury  done  to  land  of  either  of 
said  parties,  on  the  south-east  side  of  Fort  Point  Channel,  in  per- 
forming its  obligations  under  this  indenture. 

And  said  party  of  the  third  part,  in  consideration  of  the  obliga- 
tions of  said  party  of  the  first  part  herein  contained,  hereby  cov- 
enants and  agrees  with  said  party  of  the  first  part,  that  it  will  fill 
its  territory,  herein  before  described,  as  fast  as  the  said  party  of  the 
first  part  shall  fill  its  territory  on  the  division  line  of  their  respect- 
ive parcels,  so  that  it  will  not  be  necessary  to  have  a  bulkhead  or 


54         HARBOR  COMMISSIONERS'  REPORT.  [Jan. 

barrier  on  such  division  line  to  retain  the  filling  of  said  party  of  the 
first  part,  and  that  if  said  party  of  the  third  part  shall  not  fill  its 
said  territory  as  fast  as  said  party  of  the  first  part  fills  its  ter- 
ritory on  snch  line,  so  that  a  barrier  or  bulkhead  as  aforesaid  be- 
comes necessary,  said  party  of  the  first  part  ma}'  build,  at  the 
expense  of  said  party  of  the  third  part,  such  a  bulkhead  or  barrier 
along  such  division  line  as  may  be  necessary  to  retain  the  filling  as 
aforesaid  ;  and  whenever  said  part}'  of  the  first  part  shall  begin  at 
said  division  line  to  build  the  sea-wall  which  it  has  herein  before 
agreed  to  build,  the  said  party  of  the  third  part  hereby  agrees  to 
begin  at  said  line  to  build  the  sea-wall  which  it  has  herein  agreed 
to  build,  and  that  it  will  prosecute  the  building  of  the  same  with 
vigor  to  its  completion ;  that  it  will,  within  eighteen  months  from 
the  date  of  these  presents,  fill  to  grade  sixteen  its  said  territory, 
and  will,  after  said  Eastern  Avenue  has  been  located,  and  the  build- 
ing of  the  bridge  therefor  commenced,  dredge  the  flats  lying  in  the 
section  of  Fort  Point  Channel  opposite  its  said  territory  uniformly 
to  the  thread  of  said  channel,  to  the  depth  of  twelve  feet  at  mean 
low  water ;  and  in  case  said  party  of  the  third  part  shall  fail  to 
begin  or  to  prosecute  the  construction  of  said  sea  wall,  or  to  fill  its 
said  territory  as  herein  provided,  the  said  company  hereby  agrees 
that  said  Commonwealth  may  enter  upon  said  territory,  and  build 
so  much  of  said  sea-wall,  and  do  so  much  of  said  filling,  as  it  shall 
see  fit,  at  the  expense  of  said  party  of  the  third  part ;  and  said 
party  of  the  third  part  hereby  agrees  to  pay  to  said  party  of  the 
first  part  all  the  reasonable  expenses  it  shall  incur  in  building  said 
sea-wall,  and  in  filling  as  aforesaid,  on  the  territory  of  said  party 
of  the  third  part. 

And  said  party  of  the  third  part  hereby  further  covenants  and 
agrees  with  said  party  of  the  first  part,  that  the  said  party  of  the 
first  part  and  its  assigns  shall  have,  at  convenient  places  to  be  des- 
ignated by  said  party  of  the  third  part,  a  right  of  way  from  the 
track  of  the  New  York  and  New  England  Railroad  across  the  terri- 
tory of  said  party  of  the  third  part,  for  the  purpose  of  filling  said 
adjoining  territory  of  said  party  of  the  first  part ;  and  that  said 
party  of  the  first  part  shall  have  the  right  to  lay  railroad  tracks  on 
the  same,  for  the  transportation  in  cars  of  material  to  be  used  in 
the  work  of  filling  said  territory  of  the  party  of  the  first  part ;  but 
such  right  of  way  shall  not  continue  after  the  first  day  of  October, 
a.  d.  1876.  If  said  party  of  the  third  part  shall  not  have  filled  its 
territory  to  grade  sixteen  before  the  first  day  of  August,  a.  d.  1875,  so 
as  to  furnish  a  convenient  right  of  way  to  the  said  territory  of  the 
party  of  the  first  part,  the  said  party  of  the  first  part  shall  have  the 
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right  to  enter  upon  said  territory  of  said  party  of  the  third  part, 
and  fill,  at  the  expense  of  said  part}*  of  the  third  part,  so  much  of 
the  same  as  may  be  required  to  furnish  a  convenient  right  of  way 
to  said  territory  of  the  part}'  of  the  first  part,  for  the  purpose  of 
transporting  material  as  aforesaid  to,  and  filling  with  such  material, 
said  territory ;  and  said  part}*  of  the  third  part  hereby  agrees  to 
pay  to  said  party  of  the  first  part  all  the  reasonable  expenses  it 
shall  incur  in  so  filling  such  portion  of  the  territory  of  said  party 
of  the  third  part. 

And  said  party  of  the  third  part  hereby  further  covenants  and 
agrees  that,  together  with  said  party  of  the  second  part,  if  it  shall 
hereafter  so  agree,  or  otherwise,  it  will  lay  out  a  street  for  public 
use  in  some  convenient  location,  to  be  determined  by  said  party  of 
the  third  part,  not  less  than  fifty  feet  in  width,  extending  from 
Eastern  Avenue  north-easterly  to  the  north-easterly  line  of  the  terri- 
tory of  said  party  of  the  third  part,  within  one  year  from  the  com- 
pletion of  the  filling  of  the  territory  of  said  party  of  the  first  part, 
as  herein  before  agreed  by  said  party  of  the  first  part ;  provided, 
that  said  party  of  the  third  part  shall  not  before  said  time  have 
sold,  for  railroad  purposes,  its  territory  north-east  of  said  Eastern 
Avenue,  or  such  part  thereof  as  to  make  it  inconvenient  for  the 
railroad  using  said  territory  that  said  street  should  be  laid  out ; 
and  provided,  also,  that  said  party  of  the  fourth  part  shall  lay  out 
and  extend  said  Eastern  Avenue,  or  take  land  for  said  purpose,  or 
take  some  other  decisive  action  to  extend  said  avenue,  as  herein 
before  agreed  by  said  party  of  the  fourth  part,  within  six  months 
from  the  date  of  these  presents. 

In  testimony  whereof,  on  the  day  and  year  first  above  written, 
the  said  Commonwealth  has  caused  its  corporate  seal  to  be  hereto 
affixed,  and  these  presents  to  be  signed,  acknowledged  and  deliv- 
ered in  its  name  and  behalf,  by  Josiah  Quincy,  Darwin  E.  Ware, 
Frederic  W.  Lincoln,  Joshua  N.  Marshall,  and  William  T.  Gram- 
mer,  its  Harbor  Commissioners,  and  the  same  to  be  approved  by  its 
governor  and  executive  council ;  and  the  said  Boston  and  Albany 
Railroad  Company  has  caused  its  corporate  seal  to  be  hereto 
affixed,  and  these  presents  to  be  signed,  acknowledged  and  deliv- 
ered, in  its  name  and  behalf,  by  Chester  W.  Chapin,  its  president, 
thereunto  duly  authorized ;  and  the  said  Boston  Wharf  Company 
has  caused  its  corporate  seal  to  be  hereto  affixed,  and  these  presents 
to  be  signed,  acknowledged  and  delivered,  in  its  name  and  behalf, 
by  Jacob  Sleeper,  its  president,  thereunto  duly  authorized  ;  and 
the  said  city  of  Boston  has  caused  its  corporate  seal  to  be  hereto 
affixed,  and  these  presents  to  be  signed,  acknowledged  and  deliv- 
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ered,.  in  its  name  and  behalf,  by  Henr}'  L.  Pierce,  its  mayor,  there- 
unto duly  authorized  b}'  said  city. 

Signed,  sealed  and  delivered  in  presence  of 

Henry  L.  Whiting.  [seal.] 

COMMONWEALTH  OF  MASSACHUSETTS, 

By  Josiah  Quincy, 
Darwin  E.  Ware, 
F.  W.  Lincoln, 
J.  N.  Marshall, 
W.  T.  Grammer, 
Harbor  Commissioners. 

BOSTON  AND  ALBANY  RAILROAD  CO., 
By  C.  W.  Chapin,  President.  [seal.] 

BOSTON  WHARF  CO., 

By  Jacob  Sleeper,  President,  [seal.] 

CITY  OF  BOSTON, 

By  Henry  L.  Pierce,  Mayor,  [seal.] 

COMMONWEALTH  OF  MASSACHUSETTS. 

In  Council,  July  15,  1873. 
Approved:  OLIVER  "WARNER,  Secretary. 


Agreement  between  the  Commonwealth  and  the  Boston  and 

Albany  Railroad  Company. 

Whereas,  Iw  articles  of  agreement,  dated  December  8th,  a.  d. 
18G9,  made  lw  and  between  the  Commonwealth  of  Massachusetts, 
acting  b}T  its  Board  of  Harbor  Commissioners  with  the  approval 
of  the  governor  and  council,  and  the  Boston  and  Albam*  Railroad 
Company,  a  corporation  organized  under  the  laws  of  said  Common- 
wealth, said  Commonwealth  agreed  to  sell,  and  said  Company 
agreed  to  bu}-,  a  parcel  of  flats  in  Boston  Harbor,  upon  certain 
terms  set  forth  in  said  agreement,  and  said  Company  therein  agreed 
to  improve  said  flats  b}'.  building  a  sea-wall  upon  them,  and  fill 
them  according  to  the  terms  of  said  agreement ;  and  whereas  delays 
have  occurred  in  the  improvement  of  the  flats  lying  north-westerly  of 
those  sold  to  said  Company  not  anticipated  when  said  agreement 
was  made  between  said  Company  and  the  Commonwealth,  which 
have  tended  to  delay  the  improvement  by  said  Company  of  the  flats 
so  purchased  by  it ;  and  whereas,  in  arranging  with  the  city  of 
Boston  the  terms  on  which  said  Company  might  use  its  territorj'  so 
purchased  for  railroad  purposes,  consistent^  with  the  maintenance 
in  the  same  locality  of  highways  safe  and  convenient  for  travel,  it 
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has  been  found  convenient  that  said  Company  should  surrender  to 
the  Commonwealth  so  much  of  the  flats  purchased  of  the  Common- 
wealth as  lie  south-west  of  the  south-westerly  line  of  Eastern  Avenue 
as  it  shall  be  located  over  said  territory,  and  should  take  of  the 
Commonwealth,  in  place  of  the  area  surrendered,  other  flats  ;  and 
whereas  other  modifications  of  said  agreement  have  become  expe- 
dient ;  now,  therefore,  the  said  Commonwealth,  acting  by  its  Board 
of  Harbor  Commissioners,  subject  to  the  approval  of  the  governor 
and  council,  in  consideration  of  the  agreements  herein  contained 
of  said  Company,  and  the  execution  by  said  Company  of  an  indent- 
ure of  four  parts,  of  even  date  with  these  presents,  between  said 
Commonwealth,  said  Boston  and  Albany  Railroad  Company,  the 
Boston  Wharf  Company,  and  the  city  of  Boston,  hereby  agrees  to 
extend,  and  does  extend,  the  time  of  the  payment  of  the  purchase- 
money  stipulated  in  said  agreement  of  said  December  8th,  and  the 
time  for  doing  such  work  in  relation  to  said  territory  as  was  re- 
quired by  said  agreement  to  be  done  by  the  first  da}-  of  October, 
a.  d.  1875,  to  the  first  da}-  of  October,  a.  d.  1876,  and  said  Com- 
monwealth hereby  releases  the  said  Company  from  all  claim  for  in- 
terest on  said  purchase-money  heretofore  accrued,  and  agrees  that 
no  interest  shall  accrue  on  said  purchase-money  for  any  period  prior 
to  said  last-mentioned  date. 

Said  Commonwealth  and  said  Company  hereby  release  each  the 
other  from  all  its  obligations  in  said  agreement  contained,  in  rela- 
tion to  so  much  of  the  parcel  of  flats  described  in  said  agreement 
as  lies  south-west  of  the  south-westerly  line  of  Eastern  Avenue,  as 
the  same  shall  be  laid  out  under  the  said  indenture  of  four  parts, 
and  said  Company  hereby  surrenders  to  said  Commonwealth  such 
portion  of  said  flats  described  in  said  agreement  of  said  8th  of  De- 
cember, free  and  discharged  from  the  operation  of  the  same,  except 
such  portion  of  said  flats  as  is  to  be  conveyed  to  said  Company,  as 
hereinafter  provided,  for  a  road-bed  for  its  tracks  ;  and  in  place  of, 
and  as  an  equivalent  for,  such  flats  so  surrendered,  the  said  Com- 
monwealth hereby  agrees  with  said  Company  to  convey  to  it  of  the 
area  of  flats  belonging  to  the  Commonwealth  situated  at  the  junc- 
tion of  Main  and  Fort  Point  Channels,  bounded  south-westerly  by 
the  flats  of  the  Boston  Wharf  Company,  and  south-easterly  by  the 
said  flats  sold  to  said  Boston  and  Albany  Railroad  Company,  a 
strip  along  the  south-easterly  margin  of  said  flats  of  the  Common- 
wealth, bounded  south-easterly  by  said  flats  sold  to  said  railroad 
Company  under  said  agreement  of  said  8th  of  December,  and  in- 
cluded by  parallel  lines  extending  from  said  flats  of  said  Boston 

harf  Company,  to  the  exterior  line  defined  in  said  agreement,  so 
drawn  as  to  include  an  area  amounting  to  two-fifths  of  the  area 
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herein  surrendered  by  said  Boston  and  Albanj'  Railroad  Company, 
from  its  purchase  under  said  agreement. 

And  said  Commonwealth  and  said  Boston  and  Albairy  Railroad 
Company  hereby  mutually  agree,  each  with  the  other,  that  the  pro- 
visions of  said  agreement  of  said  8th  of  December,  as  modified  by 
these  presents,  shall  apply  to  said  strip  of  flats  to  be  conveyed  to 
said  Company  in  place  of,  and  as  an  equivalent  for,  the  said  flats 
herein  surrendered  to  said  Commonwealth,  to  the  same  extent  in  all 
respects,  except  as  herein  provided,  as  though  such  strip  were  in- 
cluded within  the  original  tract  of  flats  to  which  said  agreement 
relates  ;  and  the}'  further  agree  to  define  specifically,  b}r  metes  and 
bounds,  said  strip,  as  soon  as  Eastern  Avenue  shall  be  located 
under  said  indenture  of  four  parts. 

And  said  Commonwealth  hereby  further  agrees  with  said  Com- 
pairy,  that  it  will  convey  to  said  Company  in  fee,  at  the  rate  of 
twenty  cents  for  every  square  foot,  such  an  area  of  the  territory 
described  in  said  agreement  of  said  8th  of  December,  tying 
south-west  of  Eastern  Avenue,  as  located  under  said  indenture 
of  four  parts,  and  north-west  of  the  extension  of  B  Street,  not  ex- 
ceeding forty  feet  in  width,  as  said  Compan}r  shall  take  for  a  road- 
bed for  its  tracks  ;  and  said  Company  hereby  agrees  with  said  Com- 
monwealth, that  it  will  fill  such  area,  so  taken  for  a  road-bed,  in 
accordance  with  the  obligations  of  said  Company  for  filling  the  area 
to  be  conve3'ed  to  it  lying  north-east  of  Eastern  Avenue,  and  that  it 
will  locate  its  said  road-bed  for  tracks  south-west  of  Eastern  Avenue, 
over  the  territory  of  the  Commonwealth,  on  or  before  the  said  first 
day  of  October,  1876  ; 

Provided,  however,  that  should  Eastern  Avenue  be  located  over 
the  territory  described  in  said  agreement  of  said  8th  of  Decem- 
ber farther  north  than  it  is  located  according  to  the  plan  for  the 
occupation  of  flats  owned  by  the  Commonwealth  in  Boston  Harbor 
appended  to  the  Sixth  Annual  Report  of  the  Board  of  Harbor 
Commissioners,  said  Company  shall,  if  required  by  said  Board, 
take  the  additional  area  of  such  territory  brought  south  of  Eastern 
Avenue  by  the  change  from  the  location  shown  on  said  plan,  in  a 
strip  of  the  same  area,  of  equal  width,  along  the  south-easterly  line 
of  its  territory,  as  limited  by  such  new  location  ;  or,  at  the  option 
of  said  Boston  and  Alban}T  Railroad  Company,  said  Company  shall 
be  entitled  to  have  deducted  from  the  purchase-money  said  Com- 
pany is  to  pay  said  Commonwealth,  the  value  of  such  additional 
area  that  shall  be  brought  south  of  Eastern  Avenue  by  such  change 
of  location,  and  in  consequence  surrendered  from  the  amount  pur- 
chased by  said  Company,  reckoning  such  value  at  twenty  cents  per 
square  foot. 
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And  said  Commonwealth  hereby  further  agrees  with  said  Boston 
and  Albany  Railroad  Compan}T,  that  in  case  said  Company  shall 
reserve  a  portion  of  its  said  flats  at  the  south-easterly  corner  of  the 
same  for  a  dock,  and  build  the  wall  for  such  dock  on  the  north- 
westerly and  south-westerly  sides  of  such  portion  so  reserved,  then 
said  Company  shall  be  exempt  from  the  obligation  to  fill  on  the 
south-easterty  boundary  line  of  such  area,  for  the  protection  of  fill- 
ing in  the  adjoining  territory,  as  provided  in  said  agreement  of 
said  8th  of  December. 

And  said  Commonwealth  hereby  further  agrees  with  said  Com 
pan}',  that  in  making  the  determination  of  the  amount  to  be  added 
to,  or  deducted  from,  the  purchase-mone}7,  after  the  surve}^  provided 
in  said  agreement  of  the  8th  of  December,  there  shall  be  deducted 
from  the  amount  of  such  purchase-mone}',  the  cost  of  the  wall  built 
b}T  said  Company  along  the  north-easterly  border  of  said  westerl}- 
strip  to  be  conve}'ed  as  herein  provided  to  said  Company,  deter- 
mining said  cost  at'the  average  rate  of  the  contract  price  said  Com- 
pany shall  pay  for  the  wall  to  be  built  by  it  along  the  north-easterly 
margin  of  its  whole  tract  purchased  under  said  agreement  and  these 
presents ;  and  that  there  shall  further  be  deducted  from  such  pur- 
chase-mone}'  one-half  the  cost  of  the  filling  of  Eastern  Avenue,  on 
the  territory  of  said  Compan}r,  estimating  such  cost  at  the  average 
contract  price  said  Company  shall  pay  for  the  filling  of  its  said  ter- 
ritorj-  purchased  of  said  Commonwealth. 

And  said  Commonwealth  hereby  further  agrees  with  said  Boston 
and  Albany  Railroad  Company,  that  in  case  Northern  Avenue, 
Eastern  Avenue,  or  the  extension  of  B  Street  within  the  limits  of 
the  territory-  to  be  conve}-ed  to  said  Company,  •shall  be  laid  out 
under  said  indenture  of  four  parts,  to  a  greater  width  than  is  stip- 
ulated in  said  agreement  of  said  8th  of  December,  said  Company 
shall  not  be  liable  to  pay,  under  said  agreement,  for  the  additional 
area  appropriated  to  such  streets  by  such  increase  of  their  width. 

And  said  Commonwealth  hereby  further  agrees,  for  the  purpose 
of  avoiding  the  necessity  of  building  bulkheads  on  the  north-west- 
erly division  line  of  the  territory  of  said  Compairy,  to  retain  the 
filling  when  done  by  said  Company  on  such  line,  that  it  and  its 
assigns  will  fill  upon  said  north-westerly  division  line  between  the 
territory  to  be  conveyed  to  said  Company  and  the  territory  of  the 
Commonwealth  adjacent,  simultaneously  with  the  progress  of  filling 
on  said  line  by  said  Compan}-,  upon  twenty  days'  notice  in  writing 
of  the  intention  of  said  Company  so  to  fill  on  such  line  ;  provided 
that  said  Commonwealth  nor  said  Company  shall  be  required  so  to 
fill,  until  the  sea-wall  on  the  north-westerly  and  north-easterly  bor- 
ders of  the  territory  of  the  Commonwealth  is  so  far  built  as  to  fur- 
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nish  a  protection  to  the  filling  on  such  division  line  from  the  cur- 
rents of  the  channels  of  Boston  Harbor. 

And  said  Commonwealth  and  said  Boston  and  Alban}T  Railroad 
Company  bind  themselves,  each  to  the  other,  to  the  faithful  per- 
formance of  their  respective  agreements  herein  before  set  forth,  and 
of  their  respective  obligations  under  said  agreement  dated  Decem- 
ber 8th,  a.  d.  1869,  as  herein  modified  firmly  by  these  presents. 

In  testimony  whereof,  the  said  Commonwealth  has  caused  its 
corporate  seal  to  be  hereto  affixed,  and  these  presents  to  be  signed, 
acknowledged  and  delivered,  in  its  name  and  behalf,  b}^  Josiah 
Quincy,  Frederic  W.  Lincoln,  Joshua  N.  Marshall  and  William  T. 
Grammer,  its  Harbor  Commissioners  ;  and  the  same  to  be  approved 
by  its  Governor  and  Executive  Council ;  and  the  said  Boston  and 
Albany  Railroad  Company  has  caused  its  corporate  seal  to  be 
hereto  affixed,  and  these  presents  to  be  signed,  acknowledged  and 
delivered,  in  its  name  and  behalf,  by  Chester  W.  Chapin,  its  pres- 
ident, thereunto  duty  authorized  by  the  vote  of  the  directors  of  said 
Company,  a  copy  of  which  is  hereto  annexed,  this  twenty-fourth 
day  of  June,  a.  d.  eighteen  hundred  and  seventy-three. 

COMMONWEALTH  OF  MASSACHUSETTS,  [seal.] 

By  Josiah  Quincy. 
F.  W.  Lincoln. 
W.  T.  Grammer. 
J.  N.  Marshall. 
Signed,  sealed  and  delivered  in  presence  of 
Henry  L.  Whiting. 

BOSTON  &'  ALBANY  RAILROAD  COMPANY,  [seal.] 

By  C.  W.  Chapin,  President. 
In  presence  of  Erastus  Hayes. 

COMMONWEALTH  OF  MASSACHUSETTS. 

In  Council,  July  15,  1873. 
Approved :  OLIVER  .WARNER,  Secretary. 


Agreement  between  the  Commonwealth  and  Messrs.  Clapp 
and  ballou  and  the  rockport  granite  company  of  massa- 
chusetts. 

articles  of  agreement 
Made  this  twenty-ninth  day  of  September,  in  the  year  eighteen 
hundred  and  seventy-three,  by  and  between  the  Rockport  Granite 
Company  of  Massachusetts,  a  corporation  established  under  the 
laws  of  the  Commonwealth  of  Massachusetts,  George  Clapp  and 
Frederick  R.  Ballou,  both  of  Boston,  in  the  county  of  Suffolk  and 
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said  Commonwealth,  partners  under  the  firm  and  style  of  Clapp  & 
Ballou,  the  said  Rockport  Granite  Company  and  Clapp  &  Ballou 
being  parties  of  the  first  part,  and  the  Commonwealth  of  Massa- 
chusetts, acting  by  its  Board  of  Harbor  Commissioners,  party  of 
the  second  part,  Witness : 

The  said  parties  of  the  first  part  hereby  covenant  and  agree  with 
said  party  of  the  second  part,  to  build  two  sea-walls,  one  a  light 
sea-wall,  the  other  a  heavy  sea-wall,  on  a  parcel  of  land  and  flats 
belonging  to  the  party  of  the  second  part,  situated  in  Boston  Har- 
bor, and  bounded  south-westerly  by  land  and  flats  of  the  Boston 
Wharf  Compan}',  north-westerly  by  Fort  Point  Channel,  north-east- 
erly by  the  main  channel,  and  south-easterl}'  by  land  and  flats  sold 
by  said  party  of  the  second  part  to  the  Boston  and  Albany  Railroad 
Company,  the  north-westerly  boundary  line  of  which  is  to  be  here- 
after defined,  and  to  fill  said  parcel  with  solid  material  to  the  grade 
of  sixteen  feet  above  mean  low  water,  in  the  manner  and  upon  the 
terms  and  conditions  following  : 

First.  The  base  of  said  light  sea-wall  shall  commence  at  a  point 
marked  X,  on  annexed  plan  marked  C,  twenty-five  feet  easterly  of 
the  Commissioners'  line,  on  the  easterly  side  of  Fort  Point  Channel, 
established  by  chapter  35  of  the  Acts  of  the  year  1840  ;  and  thence 
extending,  as  shown  by  the  red  line  on  annexed  plan  marked  C, 
parallel  to  said  Commissioners'  line  of  1840,  and  the  modified  line 
of  1867,  to  a  point  three  hundred  and  eighty-seven  and  a  half  feet 
northerly  from  Commissioners'  line  B,  said  point  to  be  subject  to 
alteration  by  the  engineer  of  the  Board  of  Harbor  Commissioners. 

Said  wall  shall  be  built  in  accordance  with  the  plan  marked  D, 
hereto  annexed,  and  in  such  location  as  shall  be  marked  out  by  the 
engineer  of  the  Board  of  Harbor  Commissioners  previous  to  the 
commencement  of  operations  b}^  the  parties  of  the  first  part ;  and 
the  parties  of  the  first  part  shall  preserve  the  location  of  said  line 
b}'  driving  piles  to  mark  the  location  of  the  wall  permanently. 

The  trench  shall  be  dredged  for  the  wall,  under  the  direction  of 
said  engineer,  to  a  depth  of  two  feet  below  low-water  spring-tides. 

The  foundation  piles  to  support  the  wall  shall  occup}*  a  space 
nine  feet  wide,  having  five  piles  in  parallel  rows,  said  rows  to  be 
two  and  one-half  feet  distant  from  centre  to  centre  of  each  row. 

All  piles  shall  be  driven  into  the  hard  clay  stratum  to  the  satis- 
faction of  the  engineer  of  the  Harbor  Commissioners.  The  piles 
to  be  in  diameter  not  less  than  ten  inches  at  low-water  mark  spring- 
tides, at  which  point  they  are  to  be  sawed  off  level  with  each  other. 

On  the  tt>p  of  the  piles  are  to  be  spiked  two  layers  of  spruce 
plank,  twelve  inches  wide  and  three  inches  thick,  lying  at  right 
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angles  with  each  other.  The  space  between  the  heads  of  the  piles, 
for  two  feet  in  depth,  to  be  filled  and  well  rammed  with  stone-chip 
ballast  or  oyster-shells. 

The  wall,  from  low  water  of  spring-tides  to  the  top  of  the  coping- 
stones,  or  grade  sixteen,  shall  be  eighteen  feet  in  height,  with  a 
true  batter  front  and  rear.  The  wall  shall  be  nine  feet  wide  at  the 
bottom,  and  five  feet  wide  at  the  top,  including  an  offset  of  one  foot 
for  a  resting-place  for  cap  to  support  the  ends  of  platform-joists ; 
to  be  constructed  of  good  quality  granite  rubble-wall  stones,  from 
eighteen  inches  to  two  feet  thick,  with  sufficient  headers  to  secure 
the  stability  of  the  wall,  well  bonded  and  pinned  throughout. 

The  rear  of  the  wall  shall  be  ballasted  with  oyster-shells,  from 
the  back  of  the  wall  to  a  line  commencing  at  a  point  two  feet  in 
rear  of  the  back  of  the  top  of  the  wall,  and  extending  in  a  slope  of 
forty-five  degrees  to  the  base  of  the  wall,  as  shown  on  said  annexed 
plan  marked  D. 

At  the  end  of  the  wall  a  flank  wall  shall  be  built,  to  connect  this 
wall  with  the  adjoining  heavy  sea-wall,  according  to  the  direction 
of  the  engineer  of  the  Board  of  Harbor  Commissioners. 

This  wall  to  be  commenced  within  thirty  days  after  notice  that 
the  location  of  the  wall  is  made,  and  the  work  to  be  prosecuted 
without  dela}-  to  its  completion,  and  completed  on  or  before  the  first 
day  of  May,  eighteen  hundred  and  sevent3'-four. 

Second.  The  base  of  the  heavy  sea-wall  shall  be  built  on  a  line 
parallel  to  said  modified  line  of  1867,  and  one  foot  within  the  same, 
as  aforesaid,  as  shown  by  red  line  on  said  plan  C,  and  in  such  loca- 
tion as  shall  be  marked  out  b}T  the  engineer  of  the  Board  of  Harbor 
Commissioners  previous  to  the  commencement  of  operations  b}T  the 
parties  of  the  first  part ;  and  the  parties  of  the  first  part  shall  pre- 
serve the  location  of  said  line  by  driving  piles  to  mark  the  location 
of  the  wall  permanently.  This  sea-wall  shall  be  built  in  accordance 
with  the  plan  marked  G  hereto  annexed.  The  trench  for  this  sea- 
wall shall  be  excavated  to  the  satisfaction  of  said  engineer,  fortjr- 
five  feet  in  width  at  the  bottom,  which  shall  be  as  nearly  as  practic- 
able a  level  surface.  The  depth  of  the  trench  shall  be  at  least 
twenty-three  feet  below  mean  low  water,  and  alwa}rs  to  hard  bottom. 

This  trench  is  to  be  filled  wTith  broken  quany-stones  of  mixed 
sizes,  none  less  than  seventy-five  pounds'  weight,  thrown  in  and 
deposited  in  regular  la3'ers  of  not  over  four  feet  each  in  depth,  and 
each  layer  is  to  be  placed  compactly  by  divers  with  bars  before 
depositing  the  next  la}-er. 

This  filling  is  to  be  forty-five  feet  in  width  at  the  bottom  and  for 
the  lower  three  feet  of  its  depth,  thence  sloping  inward  on  each 
side  with  a  slope  of  one  and  a  half  horizontal  to  one  vertical  for  a 
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further  depth  of  nine  feet,  where  at  a  level  of  eleven  feet  below 
mean  low  water  it  is  to  be  eighteen  feet  in  width.  The  filling  is  to 
be  levelled  up  here  with  smaller  chips  of  qu any-stone  to  receive  the 
wall,  and  the  outer  or  harbor  slope  is  to  have  the  interstices  well 
filled  with  similar  chips.' 

The  wall  to  the  height  of  one  foot  below  low  water  shall  be  built 
in  quarry-face  dimension-stone  of  granite,  laid  in  courses  of  two 
feet  rise  each,  by  the  aid  of  submarine  divers.  The  courses  shall  be 
laid  alternately,  entirely  with  headers  and  stretchers,  the  bottom  or 
first  course  being  headers.  Each  stone  shall  be  at  least  four  feet, 
and  not  more  than  ten  feet  long,  at  least  eighteen  inches  wide,  and 
exactly  two  feet  rise,  fitted  to  one-inch  joints,  square  ends,  and  out 
of  wind. 

The  wall  shall  be  compactly  laid  in  a  substantial  and  workmanlike 
manner,  with  fair  and  close  outer  face.  Stones  shall  be  laid  so  as 
to  break  joints  everywhere,  with  good  and  sufficient  bearing  upon 
the  beds  without  pinners. 

The  base  of  the  wall  shall  be  fourteen  feet.  The  height  of  the 
wall,  to  one  foot  below  mean  low  water,  ten  feet,  and  the  thickness 
of  the  wall,  at  top,  eleven  feet  four  inches. 

The  wall,  from  one  foot  below  mean  low  water  to  the  top  of  the 
coping-stones,  or  grade  sixteen,  shall  be  laid  with  dimension-stone  in 
cement.  The  courses  shall  be  laid  with  headers  and  stretchers, 
with  not  over  ten  feet  interval  between  the  headers,  and  have  two 
feet  rise,  with  the  exception  of  the  coping  course,  which  shall  have 
a  rise  of  three  feet,  and  be  entirely  of  headers.  -  The  stretchers  shall 
be  at  least  four  feet  long,  and  the  headers  shall  not  be  less  than  six 
feet  long  from  face  inwardly.  The  batter  of  each  face  shall  be  two 
inches  to  the  foot.  The  base  of  this  wall  shall  be  nine  feet  eight 
inches,  the  height  seventeen  feet,  and  the  thickness  at  the  top  of 
the  wall  five  feet. 

The  back  of  the  whole  of  the  heavy  wall,  from  top  to  bottom, 
shall  be  ballasted  with  clean  gravel,  cobbles  or  0}Tster-shells,  resting 
at  a  slope  as  steep  as  the}7  will  stand,  or  forty-five  degrees,  and 
tapering  to  nothing  at  the  top  of  the  wall.  _ 

This  heavy  sea-wall  shall  be  commenced  by  the  first  day  of  Ma}r, 
1874,  and  fiuished  by  the  first  day  of  August,  1875. 

Third.  Spaces  in  said  walls  for  docks,  or  for  the  purpose  of  fill- 
ing b}'  scows,  or  any  other  purpose,  may  at  an}r  time  be  reserved 
permanently  or  temporarily  by  said  Board  of  Harbor  Commission- 
ers, upon  notice  before  the  structure  of  the  wall  is  begun  in  any 
such  space  ;  and  where  such  space  is  permanently  reserved,  it  shall  be 
filled  by  a  strong  bulkhead,  to  the  satisfaction  of  the  said  engineer. 

Fourth.    The  filling  on  said  parcel  of  land  and  flats  must  be  up  to 
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grade  sixteen.  Up  to  grade  thirteen  the  filling  must  be  with  mate- 
rials dredged  from  the  mouth  of  Fort  Point  Channel,  below  the  line 
of  Oliver  Street  extended,  and  from  that  part  of  Boston  Harbor  rep- 
resented by  the  space  colored  red  on  the  "  Plan  for  the  occupation 
of  flats  owned  by  the  Commonwealth  in  Boston  Harbor,"  appended 
to  the  Sixth  Annual  Report  of  the  Board  of  Harbor  Commissioners, 
and  other  portions  of  Boston  Harbor  above  a  line  extended  from 
Buoy  Xo.  1 1  at  right  angles  with  the  line  of  said  heavy  sea-wall  on 
the  main  channel.  All  such  portions  of  Boston  Harbor  are  to  be 
dredged  to  a  uniform  depth  of  twenty-three  feet  at  mean  low  water. 
Such  portion  of  Fort  Point  Channel  is  to  be  so  dredged  that  the 
bottom  shall  uniformly  and  gradually  slope  from  a  depth  of  twelve 
feet  at  mean  low  water  at  the  line  of  Oliver  Street  to  a  depth  of 
twenty-three  feet  at  the  south-west  border  of  the  area  represented 
by  the  space  colored  red  on  said  plan.  The  residue  of  the  filling  to 
grade  sixteen  must  be  with  good  clean  gravel. 

All  material  obtained  from  the  dredging  required  by  this  agree- 
ment ma}-  be  used  as  filling,  except  above  grade  thirteen.  The 
whole  filling  to  be  finished  on  or  before  October  1st,  1876.  Where 
the  said  sea-walls  to  be  built  around  said  flats  shall  not  be  built 
so  as  to  furnish  the  requisite  protection  to  the  filling,  temporal- 
bulkheads  must  be  built  for  that  purpose,  as  required  by  the  Board 
of  Harbor  Commissioners.  Spaces  required  for  docks  may  be  re- 
served at  an}'  time  from  filling  by  the  Board  of  Harbor  Commis- 
sioners. 

Fifth.  Both  the  dredging  and  the  filling  shall  be  done  according 
to  the  direction  of  the  Board  of  Harbor  Commissioners. 

And  said  parties  of  the  first  part  further  covenant  and  agree  with 
said  party  of  the  second  part  to  give  the  Board  of  Harbor  Commis- 
sioners and  its  agents  ever}'  facility  that  may  be  required  by  said 
Board  for  the  inspection  of  materials  to  be  used  and  of  the  work 
done  by  said  parties  under  this  agreement  and  while  such  work  is  in 
progress ;  and  also  agree,  if  at  any  time  during  the  progress  of  the 
work,  any  work  shall  be  done  or  any  material  used  which  shall  be 
considered  by  the  engineer  of  said  Board  unfit  and  inferior  accord- 
ing to  the  true  intent  of  this  agreement,  that,  upon  receiving  notice 
thereof,  they  will  forthwith  remove  such  objectionable  work  or  mate- 
rial and  substitute  other  in  its  place  which  shall  be  satisfactory  to 
such  engineer. 

The  said  party  of  the  second  part  hereby  covenants  and  agrees 
with  said  parties  of  the  first  part  to  pay  said  parties  for  building 
said  sea-walls  and  filling  said  land  and  flats  in  the  manner  and  upon 
the  terms  and  conditions  herein  set  forth  and  agreed  as  follows : — 
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For  the  light  sea-wall,  at  the  rate  of  thirty-nine  dollars  for  every 
lineal  foot  of  finished  wall. 

For  the  heavy  sea-wall,  at  the  rate  of  two  hundred  and  thirty-six 
dollars  for  eveiy  lineal  foot  of  finished  wall. 

For  the  filling  up  of  said  parcel  of  land  and  flats  with  dredged 
material  and  good  clean  x gravel,  as  herein  agreed,  at  the  rate  of 
thirt3*-nine  cents  for  cveiy  superficial  foot  of  said  territory  so  filled 
according  to  the  measurement  of  the  same  by  the  engineer  of  the 
Board  of  Harbor  Commissioners  on  the  completion  of  the  whole 
contract.  In  determining  the  whole  amount  to  be  paid  for  the  fill- 
ing by  measuring  on  the  surface  inside  the  top  of  the  sea-walls,  a 
deduction  shall  be  made  at  the  rate  of  fifty-nine  cents  per  cubic  }'ard 
for  the  number  of  cubic  yards  of  ballast,  foundation  and  other 
material  constituting  the  walls,  that  would  otherwise,  by  a  super- 
ficial measurement  of  the  filling,  be  reckoned  as  a  part  of  such 
filling. 

Payments  will  be  made  every  month  for  the  work  performed  under 
this  contract  to  the  satisfaction  of  the  engineer  of  the  Board,  at  the 
rate  of  ninety  per  cent,  of  the  contract  price  of  the  work  done 
during  the  month  as  reported  and  certified  to  by  the  said  engineer, 
and  upon  the  approval  of  the  bills  by  the  Board  of  Harbor  Commis- 
sioners and  the  governor  and  council.  Such  pa}Tments  may  be  made 
to  and  receipted  for  by  some  party  authorized  to  receipt  for  the  same 
by  an  instrument  in  writing  duly  executed  by  said  parties  of  the 
first  part. 

And  said  party  of  the  second  part  further  agrees  that  said  parties 
of  the  first  part,  in  performing  the  work  herein  contracted  for,  may 
have  the  benefit  of  and  exercise  the  rights  secured  to  said  party  of 
the  second  part  and  its  assigns  by  certain  provisions  of  an  indent- 
ure of  four  parts,  dated  the  twenty-fourth  day  of  June,  a.  d.  1873, 
made  by  and  between  said  party  of  the  second  part,  the  Boston  and 
Albany  Railroad  Company,  the  Boston  Wharf  Company  and  the 
city  of  Boston,  whereby  said  Boston  Wharf  Company  made  certain 
covenants  and  agreements  with  said  party  of  the  second  part  in 
relation  to  filling  on  the  division  line  between  said  land  and  flats  of 
the  Boston  Wharf  Company  and  the  lands  and  flats  of  said  party  of 
the  second  part,  and  in  relation  to  the  building  of  bulkheads  or  bar- 
riers on  said  line  to  retain  the  filling,  and  in  relation  to  a  right  of 
way  secured  to  said  party  of  the  second  part  and  its  assigns,  from 
the  track  of  the  New  York  and  New  England  Railroad  to  the  terri- 
tory to  be  filled  under  this  agreement,  and  in  relation  to  the  right  to 
lay  railroad  tracks  over  the  territory  of  said  Boston  Wharf  Com- 
pany for  the  transportation  in  cars  of  material  to  be  used  in  filling 
said  territory  of  said  party  of  the  second  part.  It  is,  however, 
9 


66         HARBOR  COMMISSIONERS'  REPORT.  [Jan. 


understood  and  agreed  by  and  between  the  parties  hereto,  that  what- 
ever the  parties  of  the  first  part  niay  do  in  the  exercise  of  said  rights 
secured  as  aforesaid  to  the  part}'  of  the  second  part  and  its  assigns, 
the  said  parties  of  the  first  part  shall  do  at  their  own  proper  cost 
and  expense,  and  that  said  party  of  the  second  part  shall  be  in  no 
respect  responsible  for  thern  or  their  action  or  any  liabilities  what- 
ever which  they  may  incur. 

It  is  further  agreed  by  and  between  the  parties  hereto,  that  when- 
ever the  appropriations  of  the  legislature  now  or  hereafter  made  for 
the  work  herein  contracted  for  shall  become  exhausted  before  the 
work  is  completed,  then  no  more  work  shall  be  done,  and  neither  of 
said  parties  shall  be  under  any  obligation  to  proceed  further  under 
this  agreement ;  but  so  long  as  there  shall  be  appropriations  of  the 
legislature  from  which  the  work  as  it  is  done  can  be  paid  for  from 
month  to  month  as  herein  provided,  this  agreement  shall  be  in  full 
force  and  virtue.  * 

It  is  further  agreed  by  and  between  said  parties  hereto,  that  any 
person  shall  be  deemed  the  engineer  of  the  Board  of  Harbor  Com- 
missioners within  the  meaning  of  this  agreement,  whom  said  Board 
shall  at  any  time,  or  from  time  to  time  designate,  for  the  perform- 
ance of  any  service  it  may  desire  in  relation  to  the  work  to  be  done 
under  this  agreement. 

It  is  further  agreed  by  and  between  said  parties  hereto,  that  the 
Harbor  Commissioners,  subject  to  the  approval  of  the  governor  and 
council,  shall  have  the  right  to  make  changes  in  the  plan  of  doing 
said  work,  should  occasion  arise,  and  make  such  additions  to  and 
reductions  from  the  contract  price  as  shall  be  just  to  both  parties. 

It  is  further  agreed  by  and  between  said  parties  hereto,  that  should 
the  parties  of  the  first  part  refuse  or  neglect  to  execute  according  to 
this  agreement  the  work  herein  contracted  for,  or  fail  to  prosecute 
with  the  requisite  vigor  to  insure  its  completion  within  the  time 
agreed  upon,  or  in  any  other  respect  violate  this  agreement,  the 
Board  of  Harbor  Commissioners  shall  have  the  power  to  annul  this 
agreement  and  to  contract  anew  with  other  parties. 

It  is  further  agreed  by  and  between  said  parties  hereto,  that  in 
case  any  difference  shall  arise  under  this  agreement  between  the 
parties  of  the  first  part  and  the  party  of  the  second  part,  acting  by 
the  Board  of  Harbor  Commissioners,  that  the  said  parties  of  the 
first  part  and  said  Board  are  unable  to  settle  and  adjust,  the  same 
shall  be  fin  all}*  determined  upon  hearing  by  the  governor  and 
council. 

In  testimony  whereof,  the  Rockport  Granite  Company  aforesaid 
has  caused  its  corporate  seal  to  be  hereto  affixed,  and  these  presents 
to  be  signed  and  delivered  in  its  name  and  behalf  by  John  Stimson, 
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its  treasurer ;  and  the  said  George  Clapp  and  Frederick  K.  Ballou 
have  hereunto  set  their  hands  and  seals,  and  the  said  Commonwealth 
has  caused  its  corporate  seal  to  be  hereto  affixed,  and  these  presents 
to  be  signed  and  delivered  in  its  name  and  behalf  by  Josiah  Quincy, 
Darwin  E.  Ware,  Frederic  W.  Lincoln,  Joshua  N.  Marshall  and 
William  T.  Grammer,  its  Harbor  Commissioners,  and  the  same  to 
be  approved  by  its  governor  and  executive  council  the  day  and  year 
first  above  written. 

Signed,  sealed  and  delivered  in  the  presence  of 
E.  C.  Perkins. 

ROCKPORT  GRANITE  COMPANY  OF  MASSACHUSETTS, 

By  John  Stimson,  Treasurer.  [Seal.] 
George  Clapp.  [Seal.] 
F.  K.  Ballou.  [Seal.] 

COMMONWEALTH  OF  MASSACHUSETTS,  [Seal.] 
Henry  Mitchell. 

By  Josiah  Quincy. 
Darwin  E.  Ware. 
F.  W.  Lincoln. 
J.  N.  Marshall. 
W.  T.  Grammer. 

In  Council,  October  10,  1873. 
Approved :  OLIVER  WARNER,  Secretary  of  the  Commouwealth. 


BOND. 

Know  all  men  by  these  Presents,  That  we,  the  Rockport  Granite 
Company  of  Massachusetts,  a  corporation  established  under  the 
laws  of  the  Commonwealth  of  Massachusetts,  George  Clapp  and 
Frederick  K.  Ballou,  both  of  Boston,  in  the  county  of  Suffolk,  and 
said  Commonwealth,  partners  under  the  firm  and  style  of  Clapp  & 
Ballou,  as  principals,  and  Aaron  W.  Russell  and  Jesse  Buntin,  both 
of  Quincy,  in  the  county  of  Norfolk  and  said  Commonwealth,  Asa 
C.  Sanborn,  of  Cambridge,  in  the  county  of  Middlesex  in  said  Com- 
monwealth, John  Stimson  and  John  H.  Stimson,  both  of  said  Bos- 
ton, as  sureties,  are  holden  and  stand  firmly  bound  unto  the  Com- 
monwealth of  Massachusetts  in  the  sum  of  two  hundred  and  fifty 
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thousand  dollars,  to  the  pa}*ment  of  which  to  the  said  Commonwealth 
of  Massachusetts  we  hereby  jointl}7  and  severally  bind  ourselves, 
our  successors,  heirs,  executors  and  administrators. 

The  condition  of  this  obligation  is  such  that  if  the  above-bounden 
Rockport  Granite  Company,  Clapp  and  Ballou  shall  faithfully,  well 
and  truly  perform  their  obligations  under  the  foregoing  agreement, 
made  by  and  between  them  and  the  said  Commonwealth  of  even 
date  with  these  presents,  and  shall  do  or  cause  to  be  done  according 
to  the  requirements  of  said  agreement,  in  the  manner  and  upon  the 
terms  and  conditions  therein  set  forth,  all  the  work  in  said  agree- 
ment contracted  for,  then  this  obligation  shall  be  void  ;  otherwise, 
remain  in  full  force  and  virtue. 

In  witness  whereof  the  said  Rockport  Granite  Company  has 
caused  its  corporate  seal  to  be  hereto  affixed  and  these  presents  to 
be  signed  and  delivered  b}T  John  Stimson,  its  Treasurer,  thereunto 
duly  authorized ;  and  we,  the  said  George  Clapp  and  Frederick  K. 
Ballou,  Aaron  W.  Russell,  Jesse  Buntin,  Asa  C.  Sanborn,  John 
Stimson  and  John  H.  Stimson,  have  hereunto  set  our  hands  and 
seals  this  twenty-ninth  da}T  of  September,  a.  d.  eighteen  hundred 
and  sevent}'-three. 

Signed,  sealed  and  delivered  in  the  presence  of 


ROCKPORT  GRANITE  COMPANY  OF  MASSACHUSETTS. 


E.  C.  Perkins. 


John  Stimson,  Treasurer 


[Seal.] 
[Seal.] 
[Seal.] 
[Seal.] 
[Seal.] 
[Seal.] 
[Seal.] 
[Seal.] 


George  Clapp. 
F.  K.  Ballou. 
A.  C.  Sanborn. 
John  Stimson. 
Jesse  Bcntin. 


John  II .  Stimson. 
A.  W.  Russell. 


Approved : 


In  Council,  October  10, 1873. 
OLIVER  WARNER,  Secretary  of  the  Commonwealth. 
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REPORT  OF  PROFESSOR  MITCHELL. 


Additional  Particulars  Concerning  the  Changes  in  the 
Neighborhood  of  Chatham  and  Monomoy. 

•  A  year  ago  I  had  the  honor  to  present  a  somewhat  lengthy  report 
concerning  the  coast  of  Chatham  and  the  Peninsula  of  Monomoy  ; 
since  which  time  a  few  additional  items  of  information  have  been 
collected  which  deserve,  perhaps,  to  be  recorded. 

In  my  previous  report,  I  made  some  translations  from  Champlain's 
notes,  made  during  a  voyage  along  our  coast  in  1606,  in  which  he 
speaks  of  Malle  Barre  (Nauset  Inlet,  of  which  he  not  only  gives  a 
special  map  on  large  scale,  but  distinctly  marks  the  location  upon 
.  his  coast  chart  of  " Nouvelle  Franse"),  and  of  his  coasting  thence 
along  an  "arenaceous"  shore  and  onward  round  a  dangerous  "point 
of  sand  which  juts  out  three  leagues  to  the  S.  S.  E. — a  very  danger- 
ous place"  which  he  calls  "  Cap  Batturier"  and  which  we  call 
Monomoy;  and  finally  of  his  arrival  at  " Port  Fortune"  of  which 
he  gives  a  large  scale  map,  which  we  easily  recognize  as  Chatham. 
I  alluded  to  the  popular  tradition  that  Monomoy  is  a  very  recent 
creation  of  the  sea,  and  cited  maps  and  reports  to  show  the  con- 
necting links  of  evidence  between  the  Monomo}^  of  to-day  and  the 
u  Cap  Batturier"  of  Champlain.  It  is  true  that  if  Monomoy  had 
been,  from  the  outset,  increasing  as  rapidly  as  it  has  been  since  our 
first  regular  coast  survey  sheet  of  1847,  we  might  argue  that  in 
1606  no  decided  peninsula  existed.  Still,  in  the  face  of  its  repre- 
sentations upon  Champlain's  map  of  "  Nouvelle  Franse"  and  upon 
the  chart  of  the  British  Coast  Pilot  of  1707,  and  in  spite  of  its 
length  being  stated  in  the  "Description  of  Barnstable"  of  1802, 
I  did  not  think  I  could  give  any  considerable  weight  to  traditions — 
even  though  my  excellent  friend,  Mr.  Otis,  of  Yarmouth,  had  taken 
never  so  much  care  in  collecting  them.  The  fact  that  I  was  statino- 
was  simply  the  rapid  gain  of  Monomoy  upon  the  waters  of  Nan- 
tucket Sound,  and  I  looked  back  into  the  history  of  this  to  ascertain 
whether  there  was  any  probability  that  this  strip  of  beach  would 
cross  the  channel  lying  between  its  extremity  and  the  neighboring- 
shoals,  or  even  annex  Nantucket  to  the  main  land.  I  was  satisfied 
that  its  progress  had  been  intermittent,  and  that  the  gain  had  been 
at  a  higher  rate  recently  than  formerly  ;  and  I  think  any  one  who 
will  go  back  over  the  charts,  as  I  have  done,  selecting  as  authority 
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only  those  which  are  professional  in  character,  will  come  to  the  same 
conclusion. 

The  following  table  gives  the  distances  from  James'  Head  (site 
of  present  Chatham  Light-houses)  to  the  extreme  point  of  Mon- 
omoy : — 


Yeab. 


AUTHORITY. 


* 

i 

V 
-*-» 
3 

02 


Remarks. 


1606 


1707  < 


1781  < 

1802 
1853 
1856 
1868 


Champlain1s  estimate : 
"  3  leagues  "  common  ?  ( 
3     "        maritime  ?  j 


English  Coast  Pilot 
Sailing  Directions, 
Chart.  . 


j 


Des  Barres7  large  scale 
map,  .... 


[ 


"Description  of  Barn-  \ 
stable,11  Mass.  Hist.  Col.,  j 

U.  S  Coast  Survey,     .  \ 


it  ti 


It  u 


8.28 
10.36 


7.75 
10.00 


8.50 

7.75 
8.00 
8.08 
8.36 


The  common  league  of  France 
in  the  17  th  century,  was  25 
to  the  degree — the  maritime, 
20. 

The  bearing  of  Monomoy 
Point  from  the  Tail  of  the 
Horseshoe  is  given  in  the 
Sailing  Directions.  Upon 
the  accompanying  chart 
Monomoy  is  represented  as 
an  island  10  miles  long  and 
3  miles  wide  at  broadest 
place. 

On  this  chart,  for  the  first 
time,  Monomoy  is  properly 
oriented,  and  takes  the  form 
which  we  see  on  recent  charts 
(essentially).  See  "Atlantic 
Neptune." 


Plane  table  sheet  of  S.  A. 

Gilbert, 
Plane  table  sheet  of  P.  C.  F. 
West. 

Plane  table  sheet  of  C.  H. 
Boyd. 


Note. —  The  estimate  of  Champlain  will  be  increased  if  we  suppose  that 
he  counted  from  Morris  Island  instead  of  James'  Head.  Upon  his  general 
coast  map  of  "  Nouvelle  Franse,"  Monomoy  is  represented  in  a  manner  that 
makes  it  doubtful  whether  he  designed  to  make  it  dry  sands  or  simply  an 
extending  shoal.  But  in  the  Atlas  Xovus  (Dutch  maps  with  Latin  text)  1640, 
it  is  represented  as  a  strip  of  dry  land  extending  nearly  south  about  six 
miles.  Here  it  is  called  Vlacke  Hoeck — i.  e.  Flat  Point.  Chatham,  on  the 
same  map,  bears  the  name  Ongeluckige  Haven — probably  from  Champlain  who 
named  the  place  "  Port  Fortune,  for  the  unhappy  circumstances  which  had  befallen 
us  there."  It  is  a  far  better  map  than  Champlain's,  showing  that  more 
correct  information  had  by  this  time  been  obtained. 

Des  Barres  was  the  most  remarkable  geographer  of  the  18th  century.  In- 
deed, his  maps  were  only  superseded  by  the  Coast  Survey.    He  gives  a  view 
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of  Monomoy  as  seen  from  sea,  in  addition  to  his  two  maps,  showing  that  he 
fully  appreciated  its  importance  to  the  mariner.  It  is  very  remarkable,  then, 
that  he  should  give  this  peninsula  a  length  greater  than  it  has  to-day ! 
Perhaps,  as  Captain  Eldridge  says,  it  was  much  longer  before  Egg  Island 
broke  off.  I  am,  however,  inclined  to  take  the  measurements  stated  in  the 
"Description  of  Barnstable"  as  the  first  positive  testimony  concerning  the 
true  extent  of  this  peninsula.  It  occurs  in  stating  the  position  of  a  humane 
house,  and  is  meant  to  be  correct. 

There  lire  j  as  1  stated  in  the  previous  article,  plenty  of  old  maps 
which  give  different  testimony  from  that  which  my  investigation  has 
reached,  but  these  are  only  popular  pictures  of  the  country,  and  not 
trustworthy,  especially  as  regards  worthless  strips  of  beach.  It  was 
only  a  few  weeks  since  that  a  bookseller  in  Boston  showed  me  an 
expensive  atlas,  recently  issued,  which  he  regarded  as  the  most 
complete  set  of  maps  in  the  market,  but  which  failed  to  give  the 
Monomoy  peninsula.  Had  this  work  been  a  coast  pilot,  or  assumed 
to  be  a  collection  of  marine  charts,  such  an  omission  would  have 
been  fatal  to  its  repute,  but  as  it  was  nothing  of  this  sort,  the 
absence  of  a  sand-bank,  however  notorious  among  sailors,  was  of  no 
consequence  to  any  one  likely  to  purchase  such  an  atlas. 

Not  wishing,  however,  to  ignore  traditions  altogether,  I  append  a 
sketch  furnished  me  by  Captain  George  Eldridge,  a  resident  of  Chat- 
ham, who  is  well  known  as  a  practical  pilot,  a  surveyor  and  a  chart 
publisher.  This  sketch,  although  traditional,  as  it  assumes  to  be,  is 
confirmed  in  one  important  feature  at  least,  in  Des  Barres'  remark- 
able chart  of  1764,  in  this  :  that  towards  the  close  of  the  eighteenth 
century  Monomoy  was  joined  to  the  upland,  stopping  the  passage- 
way^  from  the  sound,  so  that  Pleasant  Bay  was  only  accessible  from 
the  ocean  side. 

At  the  time  of  Des  Barres,  1781,  Nauset  Beach  lay  along  the 
front  of  Pleasant  Bay  and  stretched  half  way  down  to  the  present 
Chatham  light-houses,  and'  had  advanced  two  miles  in  the  previous 
thirty  years.  (Atlantic  Neptune.)  Lieutenant  (now  Rear- Admiral) 
Chas.  H.  Davis,  writing  in  1848,  gives  as  the  rate  of  advance  for 
Nauset  Beach  from  the  northward,  two  miles  in  twenty  years,  upon 
the  testimony  of  Capt.  Franklin  Nickerson,  of  Chatham.* 

One  may  easily  see  how  the  Nauset  Beach,  composed  of  alluvia 
swept  down  the  outside  coast  by  the  sea  from  the  north-east,  has 
extended  itself  along  the  resultant  between  the  ocean  waves  on  the 
one  hand  and  the  outflow  of  Pleasant  Bay  upon  the  other.  In  this 
way  it  has  gone  on '  till  the  too-confined  waters  of  Pleasant  Bay 
have  forced  a  more  direct  outlet  again,  and  the  march  of  the  beach 
from  above  has  recommenced.    The  early  history  of  these  move- 

*  Memoirs  American  Academy,  Vol.  IV.,  New  Series. 
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ments  is  in  no  wise  peculiar  ;  the  same  may  be  observed  at  many 
other  places  upon  our  sandy  coast.  But  this  familiar  history  seems 
to  be  closed. 

The  Real  Point  of  Interest. 

It  now  appears  that  Nauset  Beach  does  not  extend  itself  to  renew 
the  cordon  in  front  of  Chatham,  but  that  the  glacial  hills,  upon  which 
the  village  stands,  are  to  be  thrown  open  to  the  fury  of  the  sea,  and 
the  place  is  destined  to  renew  its  ancient  reputation  as  the  Onge- 
luckige  Haven. 

Since  our  survey  of  1847,  Nauset  Beach,  which  was  found  lying 
nearly  across  the  mouth  of  Pleasant  Bay  by  Mr.  Gliick,  has  not 
advanced.  If  this  change  of  regimen  is  really  taking  place,  to  what 
shall  we  attribute  it  ?  To  the  failure  of  supply  from  above  where 
the  cliffs  have  lost  their  covering  of  sand  and  expose  only  hard 
clays  to  the  present  wear  of  the  sea  ?  Or  is  the  new  order  of  things 
the  sign  of  larger  operations  of  the  ocean  affecting  the  submerged 
contours  and  forcing  the  sands  back  upon  the  continent?  Should 
the  supply  of  new  material  be  really  cut  off,  it  is  only  a  question  of 
time  when  the  sea,  grinding  along  the  shore,  shall  convert  the  present 
coarse  gravel  into  dune-sand  and  deliver  it  to  the  wind  and  tide  ; 
for  it  is  in  this  way  that  the  material  of  our  beaches  is  to  be  carried 
back  into  the  interior  or  swept  into  sheltered  bays  and  the  advance 
of  the  sea  continued ;  so  that,  geologically  speaking,  Monomoy  may 
have  but  a  short  life  before  it. 

The  clay  that  underlies  the  gravel  of  Cape  Cod  does  not  supply 
beach-sand,  properly  speaking,  when  sifted  by  the  sea,  but  ready- 
made  dune-sand  and  fine  material  for  salt  marshes.  There  is,  I 
think,  an  interesting  significance  in  this  breaking  up  of  the  littoral 
cordon  at  Cape  Cod.  We  have  no  other  instance  like  it,  that  I  am 
aware  of.  On  the  contrary,  the  sand  barriers  along  our  coast  have 
generally  strengthened  since  our  earliest  surveys.  For  instance, 
Hatteras  Banks,  which  is  a  slender  strip  of  sand  one  hundred  and 
eight}-  miles  in  length,  lying  at  some  points  thirty  miles  from  the 
main  land,  has  fewer  breaks  in  it  to-dav  than  it  had  at  the  beginning: 
of  this  century ;  and  if  we  go  back  to  the  Raleigh  chart,  bearing 
date  of  1588,  we  find  that  the  number  of  inlets  has  diminished  at 
least  one-third.  Mr.  Frederick  Kidder,  who  has  given  much  study 
to  the  geography  of  North  Carolina,  thinks  that  the  diminution  in 
the  number  of  water-wa}'s  through  the  beach  has  been  the  indirect 
result  of  the  destruction  of  the  forests  and  the  cultivation  of  the 
soil  upon  the  main  land  which  have  diminished  the  outflow  of  land- 
waters. 
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Glancing  at  our  general  coast  chart  of  New  England,  we  see  that 
a  region  of  shallow  water  extends  eastward  from  Cape  Cod  and 
Nantucket  to  a  distance  of  one  hundred  and  eighty  miles,  and  we 
mioht  hasten  to  the  conclusion  that  here  lies  the  foundation  of  lost 
lands — washed  away  by  the  sea  precisely  as  the  present  Cape  is 
being  destroyed,  and  this  has  been  frequently  suggested  by  geol- 
ogists. But  since  the  movements  of  the  ocean  are  towards  the  con- 
tinent,  where  is  the  material  to  be  found  ?  There  are  not  sufficient 
beaches,  dunes  and  accumulations  in  sheltered  baj's  and  sounds  in 
this  part  of  the  continent  to  balance  such  an  account.  In  fact,  it 
takes  all  the  dunes  and  beaches  of  Provincetown,  Monomoy  and  the 
shoals  and  marshes  of  Nantucket  Sound  and  Cape  Cod  Bay  to  bal- 
ance the  loss  of  the  comparatively  narrow  belt  of  land  that  we  see, 
from  the  present  elevation  of  the  glacial  cliffs,  must  be  admitted  to 
have  fallen  a  prey  to  the  waves. 

As  the  glacial  cliffs  crumble  down  before  the  attacks  of  the  sea,  there 
are  exposed,  a  short  distance  above  the  reach  of  storm-waves,  as  they 
now  occur,  rifts  of  oyster-shells  like  those  of  existing  species,  and 
the  same  are  found  also  in  wells  far  back  from  the  coast,  showing 
that,  previous  to  the  glacial  deposit,  there  existed  a  bank  extending 
into  the  sea,  and  I  suggest  that  the  shallow  ground  which  I  have 
spoken  of  above  as  stretching  out  one  hundred  and  eighty  miles  to 
the  eastward,  may  never  have  been  the  site  of  glacial  deposits. 

There  is  one  little  point  that  I  must  touch  upon  here,  which  is 
irrelevant  to  the  special  subject  of  this  report,  but  may  interest 
somebod}\  It  is  this  :  The  rate  at  which  the  coast  falls  back  is  not, 
on  our  shores,  dependent  upon  elevation,  as  Sir  Charles  Lyell 
believes  it  to  be  in  parts  of  England.  There  are,  for  instance,  all 
sorts  of  elevations  along  the  outer  margin  of  Cape  Cod,  and  yet  the 
shore  line  is  remarkably  smooth,  having  no  indentations  to  mark 
the  more  rapid  encroachments  upon  low  countries.  The  rapidity  of 
encroachment  seems  to  depend  upon  the  character  of  the  material 
almost  exclusively.  The  glacial  drift  has  been  dumped  into  the  sea 
pell-mell,  and,  because  so  badly  packed,  is  peculiarly  perishable 
where  attacked  by  the  waves.  On  Martha's  Vineyard,  for  instance, 
we  have,  in  the  same  neighborhood,  two  lofty  bluffs,  Nashaquista  and 
Ga}~  Head,  which  have  undergone  very  unequal  erosion  from  the  sea. 
The  former  (glacial)  is  falling  rapidly  away,  while  the  latter  (sedi- 
mentary) has  been  kindly  dealt  with ;  one  is  treated  as  an  intruder 
upon  the  ocean's  domain,  the  other  as  a  peaceful  settler. 

Corrections  of  Previous  Paper. 
In  the  sketch  accompanying  my  former  Report,  a  portion  of  Morris 
Island,  marked  "D,"  was  stated  to  be  "  hillocks."    I  had  not  bern 
10 
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on  the  precise  ground  at  the  time,  and  misinterpreted  our  topo- 
graphical map.  On  revisiting  Chatham,  a  few  weeks  since,  I 
observed  that  what  I  had  called  "  hillocks,"  were  really  hills  of  con- 
siderable heights  clustered  together.  Capt.  Champlain  describes 
the  same  localit}r  as  "petis  costaux  de  montaignes." 

Capt.  Eldridge  objects  to  my  describing  the  little  fresh  pond  which 
appears  on  both  Champlain's  map  and  our  own  as  "  lying  in  the 
hollow  of  the  upland."  A  careful  inspection  shows  that  this  pond 
rests  against  the  upland  on  one  side,  and  is  separated  from  the  sea 
on  the  other  by  a  natural  dike  of  alluvium. 

Other  statements  of  Capt.  Eldiidge,  not  all  of  them  so  easily 
admitted,  will  be  found  in  his  letters  and  sketch,  which  I  append. 

Results  of  the  Last  Survey. 

In  the  month  of  November  last,  Mr.  H.  L.  Marindin,  assisted  by 
Mr.  J.  B.  Weir,  made  another  plane-table  survey  of  the  coast  of 
Chatham  between  the  parallels  41°  39'  and  41°  42'  covering  the  area 
of  waste,  and  he  supplies  the  following  tables,  which  are  those  pre- 
viously published,  brought  up  to  date  : — 

Table  of  Areas  of  Chatham  Beach  between  Latitude  41°  39' 

and  41°  42'. 


Area  of  Beach  nJ  the  Year— Acres. 


TS  00 
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1847. 
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41°  40'  and  41°  41'  . 
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41°  41'  and  41°  42'  . 
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Loss  between  1872  and  1873—28  per  cent,  of  area  in  1872. 
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Table  of  Distances  of  Eastern  Shore  of  Chatham  Beach  West  from 

Meridian  69°  55'. 


Distance  West  of  Meridian  in  the  Year— Feet. 


On  Latitude. 

1847. 

1868. 

Retreat, 
1847  to  1868. 

1872. 

Retreat, 
1868  to 
1872. 

1873. 

Retreat, 
1872  to 
1873. 

11° 

39' 

00"  . 

6,475 

6,075 

+400 

6,150 

—75 

6,630 

-480 

41° 

39' 

15"  . 

5,525 

5,650 

—125 

5,802 

—152 

6,120 

-318 

41° 

39' 

30"  . 

4,925 

5,275 

—350 

5,595 

—320 

6,140 

-545 

41° 

39' 

45"  . 

4,550 

5,005 

—455 

5,405 

—400 

Inlet. 

41° 

40' 

00"  . 

4,255 

4,795 

—540 

5,095 

—300 

« 

41° 

40' 

15"  . 

3,975 

4,570 

—595 

Inlet  (1871.) 

41° 

40' 

30"  . 

3,625 

4,285 

—660 

4,635 

—350 

5,365 

-730 

41° 

40' 

45"  . 

2,870 

3,627 

—757 

3,895 

—268 

4,345 

-450 

41° 

41' 

00"  . 

2,060 

3,127 

—1,067 

3,127 

+0 

2,965 

-162 

41° 

41' 

15"  . 

1,820 

3,085 

—1,265 

3,060 

+  25 

3,180 

-120 

41° 

41' 

30"  . 

1,520 

4,352 

—2,835 

5,155 

—800 

5,180 

-  25 

41° 

41' 

45"  . 

1,360 

N.  Inlet. 

N.  Inlet. 

Inlet. 

41° 

42' 

00"  . 

Inlet. 

Inlet. 

Inlet. 

it 

Note.— Width  of  Beach  on  Latitude  41°  41'  in  1847=1,700  feet. 

41°  41'  in  1868=  590  " 
41°  41'  in  1872=  590  " 
41°  41'  in  1873=  820  " 


The  loss  of  beach  between  1847  and  1868  was  at  the  rate  of  11.4 
acres  per  annum ;  between  1868  and  1872,  20  acres  ;  and  for  the 
past  year,  51.5  acres, — so  that  the  waste  has  been  going  on  at  an 
accelerating  rate. 

The  most  salient  point  of  the  remaining  beach,  on  the  parallel  of 
41°  41',  has  not  wasted,  but  gained  in  width  during  the  past  year  ; 
this,  however,  seems  to  be  a  mere  fluctuation. 

The  upland  has  been  but  little  disturbed  during  the  past  }'ear, 
but  attacks  from  the  sea  are  so  much  apprehended,  that  buildings 
have  been  moved  back  from  places  where  inroads  are  threatened. 

Mr.  Marindin  has  got  up  for  me  a  series  of  little  sketches  of 
Chatham,  which  I  append,  beginning  with  the  map  of  Champlain, 
"  rectified"  i,  e.,  put  into  proper  shape,  and  oriented  to  the  best  of 
our  ability.  Those  points  which  have  not  been  washed  by  the  sea 
we  supposed  to  have  remained  the  same,  and  we  have  made  them 
the  base  for  determining  the  positions  of  other  points  that  have 
undergone  a  "  sea  change"  Between  the  time  of  Champlain,  1606, 
and  the  date  of  our  first  regular  survey,  1847,  Des  Barres'  chart 
properly  comes  in,  but  the  scale  is  smaller,  and  we  should  not  feel 
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justified  in  enlarging  a  printed  sheet.  (See  Atlantic  Neptune.) 
The  beach  was  broken  in  Des  Barres'  time,  in  front  of  Chatham, 
and  the  Monomoy  Peninsula  hooked  on  to  the  upland  at  James' 
Head,  near  the  present  light-houses.  Subsequently,  however,  Nau- 
set  Beach  advanced  from  the  northward,  and  reproduced  the  littoral 
cordon  in  front  of  the  town,  as  shown  by  Lieut.  Davis  (before  re- 
ferred to),  and  finally,  before  1847,  another  inlet  opened  above, 
since  ivhich  Nauset  Beach  has  not  advanced. 

"  Ram  Island,"  which,  upon  the  original  map  of  Champlain,  was 
called  "  Isle  remplis  de  bois  dedans  un  grand  cul  de  sac  (to  quote 
the  exact  phrase) ,  obtained  its  recent  name  on  Des  Barres'  chart, 
and  still  appeared  in  the  survey  of  1847,  at  which  time  it  had  an 
elevation  of  20  feet,  was  used  as  a  pasture,  and  had  a  building 
upon  it.    The  subsequent  surveyors  found  no  such  island  existing. 

The  dwindling  of  the  beach  from  date  to  date  is  well  illustrated 
by  these  sketches,  upon  which  we  have  carefully  distinguished  up- 
land (glacial  drift)  from  alluvia,  b}'  shading  the  former  in  lines,  the 
latter  in  dots. 

Very  respectfully  yours, 

HENRY  MITCHELL. 

Prof.  Benjamin  Peirce,  Superintendent  U.  S.  Coast  Survey. 
January,  1874. 


COMMUNICATIONS. 

(Copy.) 

Wellsville,  N.  Y.,  November  24,  1873. 

Dear  Sir  : — Yours  of  the  18th  inst.  has  been  forwarded  to  me  at 
this  place.  As  you  wish  me  to  point  out  any  errors,  or  state  any 
views  I  may  have,  in  relation  to  changes  in  the  vicinity  of  Chatham 
and  Monomoy  Point,  I  will  do  so.  In  reading  the  pamphlet,  I  find 
one  important  mistake  on  page  14,  thus:  in  my  bo}iiood  (1856)  I 
ran  into  the  Powder  Hole  in  the  schooner  Bowditch.*  The  Powder 
Hole  closed  to  navigation,  I  thiuk,  about  1842.  Previous  to  that 
time,  I  had  seen  fifty  sail  of  vessels  packed  into  it,  at  one  time. 
What  you  suppose  to  be  the  Powder  Hole  we  call  Monomo}r  Harbor, 

*  By  misquotation,  my  life  is  cut  a  little  short.    I  don't  resent  this,  however;  and 
I  am  quite  willing  that  the  inner  lagoon  of  Monomoy  Harbor  should  claim  the  name  / 
of  Powder  Hole.  '  H.  M. 
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which  formed  so  as  to  admit  of  anchorage  for  a  small  number  of 
vessels,  about  ten  years  after  the  Powder  Hole  closed. 

Webb's  Island,  which  you  mention,  I  think  existed,  as  I  am  con- 
fident there  was  an  island  off  Chatham,  but  not  in  the  locality  men- 
tioned in  the  books.  The  stumps  of  hard- wood  trees  now  remain 
imbedded  in  tough  clay,  which  shows  the  trees  grew  there.  This 
place  is  by  the  boatmen  called  the  stump-ground,  and  in  dragging 
for  anchors  they  never  put  their  lines  over  until  past  the  ranges  of 
this  location  or  stump-ground.  In  the  summer  of  1852,  I  took  up 
a  tree  from  the  bottom  at  this  place,  that  had  the  appearance  of 
being  petrified.  We  lost  it  at  the  top  of  the  water,  as  the  line 
caught  it  by  one  of  the  branches,  which  broke  before  we  could  se- 
cure it.  The  color  of  the  tree  was  slate,  dotted  w7ith  white  spots. 
I  tried  to  sweep  it  several  times  afterwards,  without  success.  This 
tree  was  about  fourteen  feet  in  length,  I  should  judge,  with  several 
branches  remaining  upon  it.  This  stump-ground  (so  called),  as 
near  as  I  can  remember,  bears  from  Chatham  Lights  from  S.  E.  to 
S.  E.  by  S.  (Magnetic)  ;  distance,  from  two  and  one-half  to  three 
nautical  miles  ;  depth  of  water,  from  five  to  seven  fathoms.  I  have 
seen  an  old  English  chart,  that  my  uncle  used  to  have,  that  laid 
down  a  bank  called  Crab  Bank,  with  two  feet  of  water  upon  it, 
about  east  from  Chatham  Lights,  distance  nine  miles.  Heav}T 
breakers  were  placed  upon  the  shoal.  About  two  miles  within  this 
bank  is  now  where  Crab  Ledge  lies,  with  not  much  less  than  eighty 
feet  water  on  the  rocks. 

When  I  come  to  Boston,  will  call  at  your  office,  and  show  you 
the  cause  of  Monomoy  Point  extending  seaward  so  rapidly  during 
the  last  twenty  }'ears. 

I  have  established  the  fact  that  the  main  and  broken  part  of  Pol- 
lock Rip  are  both  moving  forward  in  nearly  the  same  ratio  as  Mon- 
omoy is  extending  south-westward. 

Yours  in  haste, 

GEO.  ELDRIDGE, 

Hydrographer. 

Note. — In  the  Atlas  Novus,  1640,  where  the  Monomoy  peninsula  is  repre- 
sented, there  appears  an  island  two  miles  S.  E.  of  Chatham,  that  may  an- 
swer for  Wehb's  Island,  or  for  Mr.  Otis'  point  Gilbert  of  Gosnold— or  any- 
thing else  mysterious.  In  the  English  Coast  Pilot  of  1707,  ''Manemoy'Ms 
represented  as  an  island,  and  eastward  of  it  we  find  the  words  "  Webb's 
Id.,"  but  no  island.  In  the  English  Coast  Pilot  of  1787,  the  words  "  Web 
Island  "  seem  to  be  applied  to  Monomoy  itself,  although  "  Manomey  Point  " 
is  several  times  mentioned  in  the  sailing  directions.  In  the  same  edition. 
"Crab  Bank  "is  represented  upon  a  chart  entitled  "Map  of  the  Coast  of 
New  England  from  Staten  Island  to  the  Island  of  Breton,  as  it  was  actually 
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surveyed  by  Capt.  Cyprian  Southack,"  where  it  appears  as  a  rectangular 
patch,  covering  about  one  hundred  and  sixty  square  miles,  and  extending 
Southward  from  the  latitude  of  the  Highlands  to  the  latitude  of  Chatham. 
The  same  chart  gives  an  opening  from  Cape  Cod  Bay  to  the  ocean  near  , 
Chatham,  makes  Monoinoy  "Webs  Island,"  aud  robs  Nantucket  Island  of 
Great  Point  and  Brant  Point.  Des  Barres'  chart,  bearing  date  two  years 
I'arlier,  gives  a  warning  line  of  dots  about  the  space  afterwards  called  Crab 
Bank,  but  no  shallow  water;  joins  Monomoy  to  the  upland  of  Chatham, 
and  gives  Nantucket  so  nearly  as  at  present  that  no  unprofessional  eye  could 
detect  the  difference.  Des  Barres'  map  of  New  England  represents  the 
coast  of  Massachusetts  more  nearly  as  it  is  to-day  than  many  popular  maps 
published  within  the  last  ten  years,  and  greatly  discredits  the  so-called 
"actual  survey"  of  Cyprian  Southack.  Our  first  survey  over  the  site  of  the 
supposed  "  Crab  Bank  "  gave  us  from  140  to  360  feet  of  water ;  so  we  omit- 
ted the  warning  dots  of  Des  Barres,  and  ignored  Cyprian  Southack  alto- 
gether. 

The  Crab  Bank  on  Southack's  map  seems  to  have  been  copied  froin  "  Le 
petit  Atlas  Maritime"  of  17G4. 

Egg  Island  has  something  more  than  a  traditional  history.  It  has  been 
made  famous.  In  the  Antiquitates  Americana  it  is  referred  to  triumphantly 
as  fixing  "precisely  "  one  of  the  land-falls  of  the  Northmen — the  Sagas  having 
mentioned  the  finding  of  eggs  upon  an  island  somewhere  to  the  south- 
westward  of  Greenland.  I  think  this  island,  or  its  offspring,  may  still  be 
said  to  exist,  there  being  a  dry  shoal  some  distance  off  Monomoy  to-day. 

H.  M. 


(Copy.) 

Wellsyille,  December  15,  1873. 

Dear  Sir  : — Since  I  wrote  you  I  have  carefully  read  your  pam- 
phlet, and  find  3-011  make  no  mention  of  the  important  passage 
between  Inward  Point  and  Stewart's  Hill.  From  the  oldest  men 
(when  a  boy)  I  was  told  that  this  passage  was  navigable  many  years 
for  vessels  of  10  or  12  feet  draught.  Captain  Stewart,  who  kept  a 
tavern  at  Wreck  Cove  for  many  years,  was  the  principal  pilot  for 
this  passage.  The  Hill  and  Bend  on  the  Sketch,  bore  his  name. 
It  appears  that  the  settlement  at  Wreck  Cove  at  the  above  time  was 
larger  than  at  any  other  part  of  Monomoy  since. 

Stewart's  Channel  must  have  been  deep,  as  the  current  has  carried 
the  sand  into  Chatham  Bay,  nearly  2J-  miles  from  the  opening.  (See 
Sketch  of  Common  Flats.) 

We  are  also  told  that  one  time  Monomoy  Point  extended  farther 
westward  than  at  any  time  since  ;  but  during  a  violent  storm  and 
high  tide,  a  passage  was  opened,  leaving  several  islands  to  the 
westward,  the  largest  of  which  was  called  Egg  Island  ;  after  a  lapse 
of  some  years,  these  islands  were  destroyed,  and  the  point  extending 
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westerly  formed  what  was  called  Powder  Hole.*  Lastly,  we  have 
Monomoy  Harbor,  which  has  also  been  destroyed. 

At  the  above  time  the  beach  from  Inward  Point  joined  Morris 
Island,  with  an  opening  between  James'  Head  and  the  island.  A 
connection  was  formed  between  Nauset  and  Monomoy  beaches  about 
1855. 

From  the  old  pier  (a  part  of  which  now  remains  to  view)  the 
course  was  about  S.  E.  to  sea,  leaving  Nauset  Beach  Point  on  the 
port  hand. 

Steivarfs  Bend  was  on  what  is  called  the  back  side  of  the  beach 
at  sea,  and  only  afforded  shelter  to  vessels  with  winds  from  W.  S. 
W.  to  N.  N.  W.    (See  Sketch.) 

I  am  rather  inclined  to  the  opinion  that  the  existence  of  Monomoy 
as  dry  land,  does  not  date  back  a  great  number  of  years  from  1684, 
as  we  are  told  sea-weed  (or  eel-grass)  was  unknown  both  in  Oyster 
Pond  and  Chatham  Bay,  until  about  1750.  My  experience  is,  that 
eel-grass  will  not  grow  unless  the  temperature  of  water  is  consider- 
ably above  that  of  the  ocean.  Sea-weed,  during  the  last  fifty  years, 
has  grown  in  great  abundance  in  Chatham  Bay. 

The  greatest  changes  in  the  vicinity  of  Chatham  appear  to  have 
taken  place  in  the  Oyster  and  Mill  Ponds.  These  ponds  at  one 
time  must  have  been  swamps,  with  many  large  trees,  as  we  find  at 
low-water  mark,  a  short  distance  beneath  the  surface,  peat  with 
leaves,  and  the  remains  of  maple  and  hard-pine  roots,  which  are 
deeply  and  firmly  imbedded  in  the  peat.  It  is  therefore  evident 
that  these  trees  could  not  have  grown  in  salt  water. 

Many  rocks  are  found  between  Chatham  and  George's  Bank,  but 
stumps  in  seventeen  fathoms  of  water  are  unknown  to  me. 

If  I  remember,  the  fresh  pond  on  Morris  Island  is  not  on  the 
upland  (or  main  land) ,  but?  on  the  beach. 

I  am  inclined  to  the  opinion  that  this  stump-ground  off  Chatham 
had  no  connection  with  the  main  land,  as  I  find  the  bottom  (which 
is  of  clay)  for  some  distance  within  to  be  clear  of  stumps.  After 
a  heavy  gale,  I  have  seen  at  one  time,  a  number  of  these  stumps  on 
shore,  at  Monomoy  Beach ;  do  not  remember  ever  having  seen  the 
marks  of  the  axe  upon  them.  A  short  distance  to  the  westward  of 
the  stump-ground,  is  a  large  white  rock,  called  by  the  fishermen 
"  South-east  Rock."  I  have  forgotten  the  ranges,  but  have  fished 
for  cod  many  times  upon  it. 

GEORGE  ELDRIDGE. 

*  This  hole,  or  hook,  received  its  name  from  the  large  quantity  of  powder  burned 
in  shooting  ducks  flying  across  the  narrow  strip  of  sand,  from  Chatham  Bay  to 
Nantucket  Sound. 
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Note. — Mr.  Chapin  furnishes  the  tradition  that  Powder  Hole  is  a  corruption 
of  the  original  name  Powder  Horn.  He  says  that  the  north-Avest  point  of 
Monomoy  Harbor,  in  heating  hack  to  the  eastward,  has  crossed  a  whan 
which  formerly  lay  inside,  hut  Avhich  is  now  outside  of  the  heach,  and  ex- 
posed to  Nantucket  Sound.  He  also  calls  my  attention  to  one  fact  that  I 
quite  overlooked,  Adz. :  that  in  the  "Description  of  Barnstable,"  Stewart's 
Bend  is  referred  to  as  lying  on  the  east  side  of  the  beach — which  seems  to 
confirm  Captain  Eldridge's  statement.  Still,  I  am  at  a  loss  to  account  for  the 
statement  in  the  "  Description,"  that  this  hend  furnished  "  shelter  for  vessels  in 
three  or  four  fathoms."  Des  Barres'  map  (1781)  gives  two  or  more  shallow 
curves  in  the  outside  shore,  but  nothing  that  could  he  called  a  shelter.  Ou 
the  inside,  howeA'er,  he  gives  bights  near  the  sites  of  "Wreck  CoAre"  and 
"Powder  Hole"  as  they  afterwards  were  called. 

Stewart's  Channel,  which  divided  Monomoy  into  two  parts,  does  not 
appear  upon  either  of  Des  Barres'  charts.  H.  M. 
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REPORT  OF  GEN.  GEO.  THOM. 


United  States  Engineer  Office,  Boston,  Mass.,  January  19,  1874. 
Hon.  Josiah  Quincy,  Chairman  Board  of  Harbor  Commissioners,  Boston,  Mass. 

Sir  : — I  have  the  pleasure  of  furnishing,  in  compliance  with  the 
request  contained  in  your  letter  of  the  31st  ultimo,  a  copy  of  my 
report  to  the  Chief  of  Engineers,  on  the  several  works  under  my 
charge,  for  the  improvement  of  harbors  and  rivers  in  the  State  of 
Massachusetts,  for  the  six  months  ending  December  31,  1873. 

Very  respectfully,  your  obedient  servant, 

GEORGE  THOM, 

Lieut.  Col.  of  Engineers,  B'v't  Brig.  Gen.  U.  S.  A. 


I.    Improvement  op  Boston  Harbor,  Massachusetts. 
The  several  works  now  projected  and  in  progress  for  the  im- 
provement and  preservation  of  this  harbor,  consist  of  the  fol- 
lowing, viz. : — 

1.  The  sea-wall  for  the  protection  and  preservation  of  Point  Al- 
lerton ; 

2.  The  sea-wall  for  the  protection  and  preservation  of  Great 
Brewster's  Island ; 

3.  The  sea-wall  for  the  protection  and  preservation  of  Lovell's 
Island ; 

4.  The  sea-wall  for  the  protection  and  preservation  of  Gallop's 
Island ; 

5.  The  sea-wall  for  the  protection  and  preservation  of  Long  Island 
Head ; 

6.  The  sea-walls  for  the  protection  and  preservation  of  Deer 
Island ; 

7.  Straightening,  widening  and  deepening  the  main  ship-channel 
at  "  The  Narrows  "  ; 

8.  Widening  and  deepening  the  channel  through  the  "  Upper 
Middle  Bar"; 

9.  Completing  the  removal  of  Kelly's  Rock ; 

10.  Removal  of  a  sunken  ledge  situated  in  uThe  Narrows,"  be- 
tween George's  Island  and  Brewster's  Spit ; 

11.  Removal  of  the  wreck  of  schooner  Delos  ; 

12.  Removal  of  State  Rock  and  Palmyra  Rock  ; 

13.  Survey  of  sunken  rocks. 

n 


82         HARBOR  COMMISSIONERS'  REPORT. '    [Jan. ' 

I.    Sea-wall  on  Point  Allerton. 

Work  upon  this  sea-wall  was  commenced  in  September,  1870,  and 
has  been  continued  up  to  the  present  time,  for  the  most  part  under 
contracts  with  Mr.  James  M.  Andrews,  of  Biddeford,  Me.,  made, 
respectively,  Ma}-  24,  1870,  July  26,  1871,  August  24,  1872,  and 
May  8,  1873  ;  the  last  of  which  provided  for  completing  this  sea- 
wall, at  the  same  prices  as  in  the  preceding  contracts,  viz. : — 

1.  Granite  wall  (including  granite  facing  and  coping,  concrete 
foundation  and  back-filling),  at  $77.90  per  linear  foot ; 

2.  Concrete  for  additional  foundation,  if  required,  in  excess  of  that 
called  for  by  the  drawings  and  specifications,  at  811  per  cubic  yard  ; 

3.  Excavation  for  foundation,  at  $1  per  cubic  j-ard  ; 

4.  Back-filling,  at  50  cents  per  cubic  yard  ; 

5.  Paving  (including  paving-stones,  and  the  cobble-stones,  shin- 
gle and  granite  for  bedding  for  same),  at  86.40  per  superficial  yard. 

The  contractor  commenced  work  under  his  last  contract  earl}-  in 
May,  1873,  and  up  to  the  30th  of  June  he  had  finished  145  linear  feet 
of  granite  wall  proper,  593f  cubic  }-ards  of  excavation  for  the  founda- 
tion, and  2,008  cubic  }rards  of  back-filling.  This  work  was  continued 
by  him  until  the  12th  of  December,  when  it  was  suspended  until  the 
spring  of  1874,  with  the  following  additional  result,  viz. : — 

132  linear  feet  of  wall  built  in  total  completion  of  the  wall 
proper  to  the  projected  length,  1,200  feet ; 

595-j^y  cubic  yards  of  excavation,  in  total  completion  of  same ; 

2,406^  cubic  yards  of  back-filling  ;  and 

1,448$  superficial  yards  of  granite  paving. 

In  addition  to  this  contract  work,  there  has  been  laid  a  rubble- 
stone  apron,  with  jettees,  for  protecting  the  concrete  foundation  of 
the  wall,  for  an  extent  of  915  feet,  commencing  at  the  westerl}-  end 
of  the  wall,  that  being  the  part  which  is  most  exposed  to  injury 
from  storms.  This  apron  has  a  width  of  10  feet ;  and  the  jettees, 
five  in  number,  have  each  a  length  of  25-30  feet,  and  a  width  of  six 
feet,  four  of  which  are  built  at  the  westeii}-  angle  of  the  sea-wall, 
and  one  at  the  middle  of  the  second  face  from  the  westerly  end. 

The  total  cost  of  these  jettees  and  apron-work,  was  $4,793.55. 

The  work  that  now  remains  to  be  done  for  the  total  completion 
of  the  sea-wall,  consists  of  452  superficial  yards  of  granite  paving 
and  900  cubic  yards  of  back-filling the  cost  of  which,  as  contracted 

for,  will  be  $3,342  80 

Amount  due  as  percentage  retained  on  contract  work 

done  to  date,   6,852  07 

Adding  for  contingencies,  say   805  13 


Total,  $11,000  00 
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II.    Sea-wall  on  Great  Brewster's  Island. 

This  wall,  which  was  built  for  the  protection  of  the  north  and  south 
heads  of  the  island,  was  commenced  in  1849,  and  completed  in  1870. 

An  inspection  of  the  work  shows  that  it  fully  answers  the  pur- 
pose for  which  it  was  intended,  and  that  it  continues  to  be  in  good 
condition,  requiring  at  present  no  repairs. 

III.  Sea-walls  on  LovelVs  Island. 

There  are  two  sea-walls  on  this  island,  one  of  which  was  built 
thirty  }~ears  ago,  for  the  protection  of  its  north  head  ;  and  the  other 
in  1867  and  1868,  for  the  protection  of  the  south-east  bluff  for  a 
length  of  about  800  feet. 

An  inspection  of  these  sea-walls,  made  in  the  latter  part  of 
March,  1873,  showed — 

1.  That  the  old  wall  on  the  north  head  was  in  good  condition : 
but  that  the  long  jetty  at  its  southern  extremity  was  much  shattered 
by  the  storms  and  currents,  and  that  the  shore-line  south  of  the 
wall,  for  a  distance  of  about  600  feet,  had  been  much  abrased  of 
late  years,  to  a  degree  threatening  serious  changes,  the  immediate 
prevention  of  which  was  absolutely  necessary.  For  this  purpose, 
it  was  recommended  that  the  jetty  be  repaired,  and  that  an  apron- 
work  of  large  rubble-stone  be  built  for  the  protection  of  the  shore 
south  of  it  for  a  length  of  620  feet ;  and 

2.  That  the  sea-wall  at  the  south-east  bluff  was  in  good  condi- 
tion, not  requiring  any  repairs  ;  but  that  the  shore-line,  next  to  its 
southern  extremity,  had  become  worn  away  for  a  length  of  110 
feet,  for  the  preservation  of  which  a  stone  apron  was  recommended, 
to  be  18  feet  in  width  and  three  feet  in  height. 

Work  was  commenced,  with  hired  labor,  upon  the  north  wall  in 
May,  1873,  and  was  completed  in  July  following ;  and  the  apron 
upon  the  shore  next  to  the  sea-wall  at  the  south-east  bluff  was  com- 
pleted early  in  August. 

IV.  Sea-wall  on  Gallop's  Island. 

This  sea-wall  was  commenced  in  1868,  and  was  completed,  with 
the  exception  of  some  grading  of  the  bluff  in  its  rear,  in  the  latter 
part  of  September,  1871,  when. work  upon  it  was  suspended. 

The  violent  storms  and  currents  to  which  this  wall  is  exposed 
laid  bare  its  foundations  of  concrete  to  such  a  degree  as  to  necessi- 
tate, for  its  protection  and  preservation,  a  rubble-stone  apron 
throughout  its  whole  length,  with  jettees  at  the  angles  of  the  faces. 

This  work  was  commenced  early  in  August,  1873,  with  hired  la- 
bor, and  continued  until  the  middle  of  October,  during  which  time 
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1,210  linear  feet  of  apron-work,  and  five  stone  jettees,  were  built. 
On  the  most  exposed  faces  of  the  wall  this  apron  was  10  feet  in 
width,  whilst,  at  the  two  outer  faces,  it  was  but  five  to  six  feet  wide. 
The  quantity  of  stone  used  in  this  apron-work  was  over  800  tons. 
Seven  stone  jettees  were  also  built  along  the  wall,  five  of  which  are 
of  split  granite,  bedded,  in  part,  in  concrete  laid  in  trenches,  and 
surrounded  with  a  concrete  apron,  having  a  length  of  18  feet,  and  a 
width  of  four  feet.  These  five  split-stone  jettees  were  placed  at  the 
most  exposed  angles  of  the  wall ;  and  two  others  of  rubble-stone, 
respectively  12  and  25  feet  long,  were  placed  at  the  middle  of  the 
first  face  (counting  from  the  east),  and  at  the  reentering  angle  - 
formed  by  the  first  and  second  faces.  About  225  tons  of  split 
stone  have  been  used  in  the  jettees. 

To  complete  this  apron-work  to  the  extent  necessary  for  the 
thorough  protection  of  this  wall,  on  the  first,  seventh,  and  eighth 
faces,  will  require  about  650  tons  more  of  rubble-stone,  the  esti- 
mated cost  of  which,  laid  on  the  work,  is,  at  $4  per  ton,  $2,600. 

V.    Sea-wall  on  Long  Island  Head. 

Work  was  commenced  upon  this  sea-wall  in  August,  1870,  and 
has  been  continued  up  to  the  present  time,  for  the  most  part  under 
contracts  with  Mr.  James  Andrews,  of  Biddeford,  Me.,  made,  re- 
spectively, May  24,  1870,  July  26,  1871,  August  23,  1872,  and 
May  8,  1873,  the  last  of  which  provided  for  completing  this  sea- 
wall at  the  same  prices  as  in  the  previous  contracts,  viz. : — 

1.  Granite  wall  (including  granite  facing  and  coping,  concrete 
foundation  and  backing),  at  $58.19  per  linear  foot ; 

2.  Concrete  for  additional  foundation,  if  required,  in  excess  of 
that  called  for  by  the  drawings  and  specifications,  at  $10.25  per 
cubic  yard. 

3.  Excavation  for  the  foundation,  at  $1  per  cubic  yard/ 

4.  Back-filling,  at  50  cents  per  cubic  yard. 

5.  Paving,  (including  paving-stones,  and  the  cobble-stones,  shin- 
gle and  gravel  for  bedding  for  same),  at  $5  per  superficial  yard. 

The  contractor  commenced  work  under  his  last  contract  early  in 
May,  1873,  and  up  to  the  first  of  Jul}'  he  had  finished  lin- 
ear feet  of  the  granite  wall  proper,  558xV<r  cubic  yards  excavation 
for  the  foundation,  and  1,300  cubic  }-ards  of  back-Jilling.  This 
work  was  continued  by  him  until  the  first  of  December,  when  it  was 
suspended  until  the  spring  of  1874,  with  the  following  additional 
results,  viz. ; 

380£  linear  feet  of  wall  built,  in  total  completion  of  the  wall 

proper,  to  the  projected  length  of  2,080  feet ; 
776£  cubic  yards  of  excavation,  in  total  completion  of  same ; 
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2,920^  cubic  yards  of  back-filling  ;  and 
l,546f  superficial  yards  of  granite  paving. 

The  work  that  now  remains  to  be  done,  under  this  contract  for 
the  entire  completion  of  this  sea-wall,  consists  of  1,838|  superficial 
yards  of  granite  paving,  and  1,450  cubic  yards  of  back-filling,  the 

cost  of  which  will  be  $9,916  66 

In  addition  to  which  there  will  be  necessary  for  the 
protection  of  the  foundation  on  the  second  and 
third  faces  of  the  wall  (counting  from  the  east) , 
320  linear  feet  of  rubble  stone-apron,  and  six  jet- 
tees,  requiring  500  tons  of  stone,  the  estimated 
cost  of  which,  laid  in  the  work,  at  $4  per  ton,  is  2,000  00 
Amount  due  as  percentage  retained  on  contract  work 

to  date,   8,540  04 

Adding,  for  contingencies,  say        ....         1,543  30 


Total,  $22,000  00 


VI.    Sea-walls  on  Deer  Island. 

The  three  sea-walls  on  this  island  were  built  about  thirty-five  years 
ago,  for  the  protection  and  preservation  of  the  north,  middle  and 
south  heads,  and  were  respectively  1,740,  840  and  420  feet  in  length. 
The  injury  which  these  walls  had  sustained  from  the  violence  of  the 
storms,  was  such  as  to  necessitate  the  rebuilding  of  them  to  a  great 
extent.  This  was  commenced  in  1865,  and  completed  in  1869  ;  not, 
however,  to  the  extent  that  has  since  proved  to  have  been  necessarj'. 
On  an  inspection  of  them,  made  in  the  latter  part  of  March,  1873, 
it  was  found  that  in  numerous  places,  the  stone  in  the  lower  course 
of  the  north  head  wall  had  been  moved  out  of  place,  that  the  granite 
paving  in  the  rear  of  this  wall,  for  a  length  of  68  feet,  had  still  to  be 
completed,  and  that  about  70  linear  feet  of  the  old  paving  required 
relaying,  and  that  the  wall  otherwise  needed  repairs. 

These  repairs  were  taken  in  hand,  with  hired  labor,  on  the  15th  of 
October,  and  were  completed  early  in  November,  1873. 

VII.    Straightening,  Widening  and  Deepening  the  Main  Ship  Clian- 

nel  at  "  TJie  Narroivs." 

This  work  consists  in  the  removal  of  portions  of  Brewster's  Spit  and 
Lovell's  Island,  so  as  to  obtain  a  depth  of  23  feet  at  mean  low  water, 
for  a  width  of  600  feet,  with  proper  slopes  up  to  the  18-feet  curve. 

Work  was  commenced  on  Lovell's  Island  in  1867,  and  continued 
during  that  and  the  two  following  years,  until  suspended  for  want  of 
funds.  The  officer  then  in  charge  of  this  work  reported  that  by 
these  operations,  the  whole  south-west  point  of  this  island  was  cut 
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off  for  a  width  of  260  feet  from  the  top  of  the  bank  in  a  regular 
slope  to  a  depth  23  feet  at  mean  low  water  ;  and  that  the  channel  at 
that  point  had  been  widened  at  the  depth  of  18-feet  curve  from  its 
former  width  of  365  feet  to  625  feet. 

"With  a  view  to  ascertaining  the  condition  of  the  channel  in  "  The 
Narrows"  and  its  vicinity,  and  what  changes,  if  any,  had  taken 
place  therein  since  the  completion  of  the  improvements  there, 
including  the  enlargement  of  the  channel  at  Lovell's  Island,  a  re- 
survey  of  that  locality  was  made,  under  my  direction,  in  Jul}'  and 
August,  L872,  b}r  my  assistant,  Mr.  H.  F.  Bothfeld,  civil  engineer, 
whose  report  thereon  and  map,  dated  February  18,  1873,  accompa- 
nied m}'  report  for  the  fiscal  }-ear  ending  June  30,  1873.  On  refer- 
ring to  this  map,  it  will  be  seen  that  the  channel  at  the  south-west 
point  of  Lovell's  Island  has  not  changed,  to  any  considerable  extent, 
since  the  dredging  operations  were  closed  in  1869  ;  that  the  18-feet 
curve  is  now  very  nearly  the  same  as  it  was  then ;  and  that  the 
shore  above  low-water  line  has  acquired  a  more  natural  slope  of  eight 
feet  horizontal  to  one  foot  rise,  by  the  receding  inland  of  the  high- 
water  line ;  also,  that  the  flats  off  the  south-east  point  of  Lovell's 
Island  have  advanced  so  much  towards  the  main  channel  as  to  mate- 
rial^ impede  and  endanger  navigation.  It  will  also  be  seen  that  the 
extreme  westerly  end  of  Brewster's  Spit  has  continued  to  extend  in  a 
westerly  or  south-westerly  direction,  the  point  on  low-water  line  being 
120  feet  further  out  than  in  1860,  and  the  present  18-feet  curve  168 
feet  from  that  of  1860. 

The  removal  of  a  portion  of  this  spit  was  originally  projected, 
but  as  yet  it  has  not  been  commenced  for  want  of  funds.  It  is, 
however,  now  highly  necessaiy  that  it  should  be  done  as  soon  as 
practicable,  at  the  same  time  with  the  work  projected  on  the  south 
of  Lovell's  Island. 

The  estimated  cost  of  the  improvement  of  "The  Narrows,"  by 
the  excavation  from  Lovell's  Island,  to  a  depth  of  23  feet  at  mean 
low  water,  for  a  width  of  600  feet,  with  proper  slopes  inward,  and 
by  excavating  Brewster's  Spit,  as  shown  on  the  drawing  above 
referred  to,  is  as  follows,  viz. : — 

1.  Lovell's  Island,  40,000  cubic  yards  dredging,  on 

south-east  point,  at  60  cents,  ....  $24,000  00 
40,000  cubic  yards  dredging  on  south-west  point,  at  60 

cents,  .       .       .       .       .  .       .       .     24,000  00 

2.  Brewster's  Spit,  60,000  cubic  yards  dredging,  on 

westerly  extremity  of  the  spit,  at  60  cents,  .  .  36,000  00 
Adding  for  contingencies,  say   6,000  00 


Total,  $90,000  00 
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VIII.    Widening  and  Deepening  the  Channel  through  the  Upper 

Middle  Bar. 

The  improvement  projected  for  this  bar  consists  in  opening  through 
it  a  channel  to  a  width  of  600  feet,  and  a  depth  of  23  feet,  at  mean 
low  water,  the  average  length  of  the  "cut"  being  2,200  feet,  with  an 
excavation  of  from  one  to  seven  feet. 

The  work  done  up  to  the  first  of  July,  1873,  amounted  to  the  ex- 
cavation of  46,425  cubic  yards,  by  which  an  entire  "cut"  was  com- 
pleted to  a  width  of  40  feet  and  a  length  of  1,800  feet,  and  a 
second  "cut"  completed  for  a  length  of  1,040  feet  and  to  a  depth  of 
23  feet  at  mean  low  water — including  the  removal  of  a  large 
bowlder  (discovered  in  the  channel  in  1872),  having  but  16^-  feet  of 
water  on  it  at  mean  low  water. 

To  complete  this  channel  to  the  width  of  600  feet  as  projected, 
will  require  about  230,000  cubic  yards  of  additional  dredging,  the 
estimated  cost  of  which,  including  contingencies,  is  $182,500  00 
Under  the  appropriation  of  March  3,  1873,  there  is 

available  for  this  work  the  sum  of  54,477  40 

Which  will  be  applied  thereto  as  soon  as  practicable,  should  favor- 
able proposals  be  received  from  responsible  parties  for  doing  the 
work  by  contract. 

IX.    Completing  the  Removal  of  Kelly's  Bock. 

This  rock  lies  in  the  main  ship-channel,  about  700  yards  to  the 
eastward  of  Bug  Light,  and  directly  in  the  line  of  entrance  buoy  No. 
1  and  Bug  Light. 

In  the  autumn  of  1869,  operations  were  commenced  upon  this 
ledge  for  its  removal,  by  blasting,  to  a  depth  of  23  feet  below  the 
plane  of  mean  low  water ;  and  they  were  continued  up  to  the  end 
of  December,  1870.  These  operations  were  resumed  in  June,  1873, 
and  were  continued  until  the  25th  of  July  following,  during  which 
time  118  tons  of  rock  were  removed.  An  accurate  survey,  since 
made,  shows  that  there  is  still  an  area  of  about  320  superficial  yards 
of  this  ledge  which  has  less  than  the  projected  depth,  on  the  shoalest 
parts  of  which  there  are  but  21T2tr  feet  of  water  at  mean  low  water. 
In  order  to  obtain  the  full  depth  of  23  feet  at  mean  low  water,  the 
additional  removal  of  not  less  than  80  cubic  yards  will  be  required, 
the  estimated  cost  of  which  is  $4,000. 

X.    Removal  of  a  Sunken  Ledge,  situated  in  "  The  Narroics" 
between  George's  Island  and  Brewster's  Spit. 
This  ledge  was  discovered  in  September,  1872,  in  a  re-survey  of 
"  The  Narrows,"  made  under  my  direction,  by  my  assistant,  Mr.  II. 
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F.  Bothfeld,  civil  engineer  ;  and  a  careful  re-survey  of  it  was  made 
in  Jury,  1873  ;  a  drawing  of  which  is  hereto  appended.  It  is  situ- 
ated near  the  middle  of  the  main  ship-channel,  directly  in  the  track 
of  all  large  vessels,  and  particularly  of  the  European  steamers ; 
and  is  distant  317  yards  in  a  direction  west  by  south  from  Bug 
Light.  It  is  an  outcropping  of  ledge  of  argillaceous  slate,  with  its 
laminations  much  contorted.  In  its  longest  direction  it  lies  obliquely 
to  the  channel,  running  from  north  to  south-east  by  east  for  41  feet, 
with  an  average  width  of  nearly  10  feet,  its  highest  point  having 
but  18.9  feet  of  water  upon  it  at  mean  low  water.  Its  area  in  the 
plane  of  23  feet  below  mean  low  water  is  44-£  square  yards,  and  its 
cubic  contents  above  this  plane  is  16£  cubic  yards. 

The  removal  of  this  ledge  to  a  depth  of  23  feet  at  mean  low 
water  is  recommended  ;  the  estimated  cost  of  which  is  $1,000. 

XI.    Removal  of  the  Wreck  of  the  Schooner  "  Delos." 

This  vessel,  of  about  100  tons,  deeply  loaded  with  gravel  in  her 
hold  and  on  deck,  was  sunk  in  the  gale  of  November  12,  1872,  in 
Nantasket  Roads,  about  100  j^ards  from  Fort  Warren  wharf,  in 
about  22  feet  of  water,  and  had  about  14  feet  of  water  over  it  at 
mean  low  water. 

The  removal  of  this  wreck  was  completed  in  the  early  part  of 
June,  1873. 

XII.    Removal  of  State  Rock  and  Palmyra  Rock. 

In  August  and  September  last,  an  extended  survey  was  made  of 
the  southern  portion  of  the  Lower  Middle  Shoal,  on  the  southerly 
spurs  of  which  are  situated  the  ledges  known  as  State  Rock  and 
Palmyra  Rock.  In  that  survey  over  2,000  soundings  and  40  borings 
were  made  south  of  a  line  connecting  buoys  Nos.  8  and  10,  cover- 
ing an  area  of  about  40,000  square  yards  ;  showing  that  this  part  of 
the  shoal  ground  consists  of  a  top  layer  of  sand,  gravel  and  shells, 
averaging  one  foot  in  thickness,  resting  in  some  places  immediately 
upon  solid  ledge,  whilst  in  other  places  hard  clay,  from  one  to  three 
feet  in  thickness,  intervenes.  In  veiy  many  places  the  solid  ledge 
crops  out  (sometimes  resembling  bowlders,  but  more  frequently 
ragged  or  pointed  peaks  or  combs),  forming  two  spurs  (marked  ua" 
and  "  b  "  on  the  accompanying  sketch*) .  The  depth  on  these  spurs 
varies  generally  from  15£  to  18£  feet  at  mean  low  water.  The 
shoalest  place  was  found  at  the  point  marked  "  p,"  where  there  is  an 
outcropping  of  the  ledge,  the  top  of  which  is  but  8£  feet  below  the 
plane  of  mean  low  water,  whilst  the  surrounding  bottom  is  about 


*  The  sketch  is  omitted. 
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13£  feet  below  that  plane.  At  the  point  marked  "m,"  there  is 
another  outcropping  of  the  ledge,  the  top  of  which  is  about  lOj3^ 
feet  below  the  plane  of  mean  low  water — the  depth  around  it  being 
about  16^-  feet.  The  outcropping  at  "m"  has  an  extreme  length  of 
27  feet  and  a  width  of  10  feet  in  the  plane  of  16^  feet  below  mean 
low  water,  with  a  height  of  6  ^  feet  above  that  plane,  and  contains 
about  28  cubic  yards  of  ledge.  The  outcropping  at  "p"  contains 
about  12  cubic  yards  above  the  surrounding  bottom. 

These  two  points  of  ledge  (marked  "m"  and  "p")  form  what  is 
known  as  State  Rock,  and  are  the  most  dangerous  parts  of  this 
shoal;  that  at  "m"  (as  shown  by  the  copper  and  other  parts  of 
vessels  found  around  it)  having  been  struck  by  vessels,  including, 
it  is  said,  the  steamer  Norman. 

The  shoal  place,  marked  "a,"  is  that  on  which  the  steamer 
Palmyra  is  believed  to  have  first  struck  in  1872,  and  by  some  is 
called  Palmyra  Rock. 

To  reduce  this  whole  shoal  to  a  plane  of  23  feet  below  that  of 
mean  low  water,  outside  the  line  m  n  on  an  area  of  about  18,600 
superficial  yards,  would  require  the  removal  of  about  43,000  cubic 
yards  of  ledge,  which  would  involve  an  enormous  outlay.  Whilst 
the  removal  of  the  two  outcroppings  of  the  ledge  at  the  points  "m" 
and  "p,"  the  most  dangerous  obstacles  to  navigation,  would  require 
the  removal  of  but  40  cubic  yards,  at  an  estimated  cost  of  $2,000. 

The  removal  of  these  two  points,  with  a  more  suitable  placing  of 
buoys  8  and  10,  would  greatly  improve  the  navigation  of  this  shoal, 
and  it  is  recommended  to  be  done  as  soon  as  practicable. 

A  special  report  on  the  survey  of  this  shoal  will  be  forwarded  on 
the  completion  of  the  drawings,  now  well  advanced. 

XIII.    Survey  of  Sunken  Bocks. 

The  discoveiy,  in  September,  1872,  of  an  unknown  rock  in  the 
the  main  ship-channel  at  "The  Narrows,"  in  the  vicinity  of  Tower, 
Corwin  and  Kelly's  Rocks,  created  a  doubt  as  to  the  existence  of 
other  unknown  rocks  in  that  vicinity. 

In  July,  1873,  a  careful  examination  of  this  channel  was  made  by 
dragging,  for  several  days,  between  Corwin  Rock  and  the  north-west 
point  of  George's  Island,  and  by  taking  a  large  number  of  range 
and  random  soundings  east  of  Kelly's  Rock ;  but  without  discover- 
ing any  new  rocks  having  less  than  23  feet  of  water  over  them  at 
mean  low  water. 

A  similar  examination  has  also  been  made  over  the  shoals  east  of 
Great  and  Little  Faun  in  Broad  Sound,  in  order  to  ascertain  the 
locality  of  certain  dangerous  rocks,  the  existence  of  which  has  been 
reported.    But  after  a  careful  and  extended  search  over  an  area  of 
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1 ,000  by  500  feet,  which  was  found  to  be  covered  with  numerous 
bowlders,  of  various  sizes,  no  rocks  were  found  having  less  than  13 
feet  of  water  over  them  at  mean  low  water. 

The  navigation  of  the  north  channel  is  almost  always  dangerous, 
and  is  especially  so  at  low  water. 

To  remove  all  the  rocks  that  would  be  necessaiy,  should  the  im- 
provement of  the  navigation  of  this  place  be  undertaken,  would 
cost  much  more  than  would  be  warranted  by  the  benefit  thereby 
gained. 

Nash's  Bock. — This  "  rock  "  (so  called)  lies  in  the  entrance  to 
the  harbor,  about  one-third  of  the  way  over  from  Brewster's  Spit  to 
Point  Allerton.  It  consists  of  several  acres  of  shoal  ground,  hav- 
ing an  average  depth  of  22  to  23  feet  at  mean  low  water,  covered 
with  a  dense  mass  of  coarse  gravel,  shingle  and  bowlders,  in  some 
places  lying  upon  clay. 

In  a  survey  of  this  shoal,  made  in  September,  1873, — in  which 
about  3,400  soundings  were  made  over  an  area  of  from  16  to  18 
acres, — no  solid  ledge  was  found  anj'where ;  and  the  least  depth 
found  was  15  feet  below  mean  low  water,  which  was  over  a  large 
bowlder,  weighing  perhaps  forty  tons.  A  special  report  on  this  sur- 
vey will  be  forwarded  on  the  completion  of  the  drawings  now  in 
hand. 

In  connection  with  the  foregoing  survej^s,  observations  have  been 
made  at  Lovell's  Island,  during  the  past  season,  on  the  rise  and  fall 
of  the  tides,  during  a  period  of  three  lunations :  and  the  plane  of 
mean  low  water,  as  determined  thereby,  has  been  marked  by  perma- 
nent benches,  for  future  reference,  in  the  improvements  to  be  made 
in  that  part  of  the  harbor. 

Similar  observations  were  also  taken  during  the  months  of  Au- 
gust, September  and  October,  at  the  wharf  of  Fort  Independence, 
on  Castle  Island,  preparatoiy  to  a  continuance  of  the  dredging  at 
the  Upper  Middle  Bar. 

In  the  work  heretofore  projected  for  the  preservation  and  im- 
provement of  Boston  Harbor,  the  attention  of  the  department  has 
not  been  called  to  the  condition  of  the  low  land  near  the  southern 
extremity-  of  Long  Island,  and  its  bearing  upon  the  preservation  of 
Sculpin  Ledge  Channel.  During  the  extraordinary  gale  of  the 
7th-llth  of  October  last,  this  low  land  was  overflowed,  and  so 
washed  out  as  to  create  serious  apprehensions  as  to  the  danger  that 
might  ensue  to  that  channel.  A  survey  was  at  once  made  of  this 
locality,  in  order  to  determine  its  condition,  and  to  ascertain  what 
changes,  if  any,  had  taken  place  since  the  survey  of  1860,  as  well 
as  the  cause  of  those  changes.  This  surve}7  showed  that  both  the 
eastern  and  western  shore  crests  of  the  low  neck  of  land  which 
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connects  the  south  head  with  the  main  part  of  Long  Island,  had 
been  considerably  weakened,  in  width  as  well  as  in  height,  since 
1860  ;  but  that  the  main  portion  of  thejow  land  did  not  appear  to 
have  changed,  since  then,  in  character  or  level ;  also,  that  Sculpin 
Ledge  Channel  had  been  somewhat  encroached  upon — the  12-feet 
curve  being  about  60  feet  further  from  the  shore  than  in  1860. 

It  moreover  appeared,  on  investigation,  that  all  the  damage  done 
to  those  crests  was  caused  by  the  removal,  for  sale,  of  a  very  large 
quantity  of  stone  ballast,  shingle,  gravel  and  sand,  from  the  shores, 
by  the  owner  of  the  land,  with  the  permission  of  the  municipal  au- 
thorities of  Boston — from  10,000  to  12,000  tons  of  gravel  having 
been  removed  to  one  wharf  in  Boston,  between  the  first  of  June 
and  September. 

In  order  to  prevent,  as  far  as  practicable  with  a  small  outlay,  any 
further  immediate  damage  to  those  crests,  their  lowest  and  weakest 
portions  were  raised  and  strengthened  throughout,  so  as  to  have  a 
height  of  not  less  than  24-  feet  above  the  plane  of  mean  high  water. 
But  afterwards,  another  gale,  of  still  greater  violence,  occurred  on 
the  16th-18th  of  November,  whereb}'  this  low  land  was  again  over- 
flowed, the  tide  itself  having  risen  higher  than  most  parts  of  the 
shore  crests.  None  of  the  gaps  of  the  crests,  which  were  closed  a 
few  days  previously,  were  opened  by  this  storm ;  but  close  to,  and 
south  of  what  was  formerly  the  most  northern  gully  in  the  crest  of 
the  western  shore,  another  wider,  if  not  deeper,  depression  was 
made,  through  which  the  tide  will  enter  at  nearly  every  high  water ; 
besides  which,  the  shore  crests,  for  an  extent  of  two  or  three  hun- 
dred feet,  were  lowered  about  one  foot. 

The  attention  of  the  city  government  of  Boston  has  been  called 
to  this  matter,  and  it  is  hoped  that  such  action  will  be  taken  by  it 
as  may  be  necessary  for  the  protection  and  preservation  of  this 
channel. 

The  following  is  a  recapitulation  of  the  estimated  cost  of  the  sev- 
eral works  projected  for  the  further  improvement  of  Boston  Har- 
bor, viz. : — 

1.  Completion  of  sea-wall  on  Point  Allerton,  includ- 

ing contingencies,      .       .       .       .    "    .       .     $11,000  00 

2.  Completion  of  sea-wall  on  Gallop's  Island,  includ- 

ing contingencies,   2,600  00 

3.  Completion  of  sea-wall  on  Long  Island,  including 

contingencies,  2-2.000  00 

4.  Straightening,  widening  and  deepening  the  main 

ship-channel,  at  "  The  Narrows,"  including  con- 
tingencies,   90,000  00 
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5.  Completion  of  the  channel  through  the  Upper  Mid- 

dle Bar,  including  contingencies, 

6.  Completing  the  removal  of  "  Kelly's  Rock," 

7.  Removal  of  newly  discovered  rock  in  u  The  Nar 

rows,"  .... 

8.  Removal  of  State  Rock, 

Total,  .... 
Amount  available  January  1,  1874, 

Additional  amount  required, 

Or,  say,  $225,000.  ■ 

Of  the  amount  now  available,  viz.,  .... 
there  will  be  required  for  the  first  three  items,  as 
above  estimated,  the  sum  of  ... 

Leaving,  ....... 


8182,500  00 

4,000  00 

1,000  00 

2,000  00 

$315,100  00 

90,077  40 

$225,022  60 


$90,077  40 

35,600  00 
$54,477  40 


This  amount  will  be  applied,  as  soon  as  practicable,  to  the  im- 
provement of  the  Upper  Middle  Bar,  agreeably  to  the  adopted 
project. 

II. — Improvement  of  Merrimac  River,  including  the  Harbor  of 
Newburyport,  Massachusetts. 

The  following  appropriations  have  been  made,  to  this  date,  for 
the  improvement  of  Merrimac  River,  viz. : — 


By  Act  of  July  11,  1870,  for  improvement  of  Merri- 
mac River,  Massachusetts,  ..... 

By  Act  of  March  3,  1871,  for  improvement  of  Merri- 
mac River,  above  Haverhill,  Massachusetts, 

By  Act  of  June  10,  1872,  for  improvememt  of  Merri- 
mac River,  above  Haverhill,  Massachusetts, 

By  Act  of  March  3,  1873,  for  improvement  of  Merri- 
mac River,  Massachusetts,  ..... 

Total,     ..  ...... 

Amount  expended  up  to  July  1,  1873, 

Amount  available  July  1,  1873,  .... 


$25,000  00 

25,000  00 

25,000  00 

25,000  00 

$100,000  00 

51,305  53 

$48,694  47 


Up  to  that  period  (viz.,  July  1,  1873),  the  work  done  was  as 
follows,  viz. : — 

1.  The  main  (South)  Gangeway  Rock,  in  Newburyport  Harbor, 
Mass.,  was  broken  up  and  removed  in  1870,  to  a  depth  of  9 J-  feet 
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at  mean  low  water ;  and  a  commencement  was  made  upon  North 
Gangeway  Rock ; 

2.  The  wreck  of  the  schooner  Globe,  removed  in  1870  ; 

3.  475  cubic  yards  of  clay,  bowlders,  &c,  excavated  and  re- 
moved in  1870,  from  the  channel  of  the  Lower  Falls,  above  Haver- 
hill, Mass. ;  21,000  cubic  yards  in  1871,  and  156  cubic  yards  in 
June,  1873, — making  a  total  of  2,726  cubic  yards  ; 

By  which  the  work  done  in  these  falls  has  been  about  half  com- 
pleted. 

4.  The  following  contracts  have  also  been  made,  under  the  appro- 
priation of  June  10,  1872,  and  March  3,  1873,  with  Mr.  Augustus 
R.  Wright,  of  Geneva,  N.  Y.,  the  lowest  bidder,  for  improving  the 
channel  in  the  Lower  Falls,  Hazletine  Rapids,  and  the  Upper 
Falls,  viz. :  — 

a.  By  contract  dated  September  9,  1872,  for  4,400  cubic  yards, 
more  or  less,  of  excavation  in  the  Lower  Falls  and  Hazletine  Rap- 
ids, at  $4.95  per  cubic  }^ard  ;  and 

b.  By  contract  dated  May  30,  1873,  for  5,000  cubic  yards,  more 
or  less,  of  excavation  in  the  Upper  Falls,  at  $4.50  per  cubic  yard. 

In  June,  1873,  156  cubic  3'ards  were  excavated  in  the  Lower 
Falls,  as  stated  above,  under  the  contract  of  September  9,  1872, 
after  which  work  was  commenced  (July  4)  at  the  Upper  Falls, 
under  the  contract  of  May  30,  1873. 

This  work  was  continued  at  the  Upper  Falls  until  the  21st  of 
October,  when,  owing  to  the  high  stage  of  the  river,  it  was  sus- 
pended for  the  winter. 

The  dredging  thus  far  done  at  the  Upper  Falls  amounts  to  3,755 
cubic  yards,  leaving  about  2,800  cubic  yards  yet  to  be  done  for  its 
completion. 

Balance  of  appropriations  available  July  1,  1873,  .  $48,694  47 
Amount  expended  since  July  1,  1873,       .       .       .      15,611  50 

Amount  available  January  1,  1874,  for  work  con- 
tracted for,   .    $33,082  97 

The  following  is  an  estimate  of  the  cost  of  the  work  for  com- 
pleting the  improvements  now  projected  for  this  river  and  harbor  of 
Newburyport,  viz. : — 

I.—Newburyport  Harbor,  at  the  mouth  of  Merrimac  River. 
1.  Complete  removal  of  North  Gangeway  Rock,  700 

cubic  yards,  at  $20,  $14,000  00 
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2.  Removing  "  The  Boilers,"  near  the  city  wharves,  $6,000  00 

Adding  for  contingencies,  say       ....  2,000  00 

Total,   $22,000  00 

II. — River  between  Newbury  port  and  Haverhill,  Massachusetts. 

1 .  Removal  of  Gangeway  Rock,  14  cubic  yards,  at  $20,  $280  00 

2.  Removal  of  two  rocks  above  Deer  Island  bridge, 

108  cubic  yards,  at  S20,   2,160  00 

3.  Removal  of  rocks  at  Rocks  Bridge,       .       .       .  1,000  00 

4.  Removal  of  Little  Currier  Rock,  2  cubic  yards,     .  25  00 

5.  Dredging  at  Currier  Shoal,  6,500  cubic  yards,  at 

75  cents,   4,875  00 

6.  Dike  at  Silby's  Head,  350  feet,  at  $25,  .       .       .  8,750  00 
Adding  for  contingencies,  say       .       .       .       .  1,910  00 

Total,   $19,000  00 


III. — River  above  Haverhill,  Massachusetts. 

1.  Excavating  a  channel,  60  feet  wide,  and  4  feet 

deep  at  low  water,  in  the  summer  stage  of  the 
river,  at  Hazletine  Rapids,  1.900  cubic  yards, 
at  $4.95,    .       .  . 

2.  Completing  the  channel,  to  the  same  width  and 

depth,  at  the  Lower  Falls,  2,500  cubic  yards, 
at  $4.95,  

3.  Completing  the  channel  to  the  same  width  and 

depth,  at  the  L^pper  Falls,  2,800  cubic  }*ards, 
at  $4.50,  ....... 

Adding  for  contingencies,  say 


Total, 


$9,405  00 


12,375  00 


12,600  00 
4,045  00 

$38,425  09 


Total  amount  required  for  completing  all  the  projected 

improvements,  as  above,  $79,425  09 

Of  which  there  is  now  available  under  ex- 
isting appropriations,         .       .       $33,082  97 

Deducting  amount  of  percentage  retained 
on  contract  work, 


3,657  88 


29,425  09 


Additional  amount  required,   ....    850,000  00 
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III.    Improvement  of  Gloucester  Harbor,  Massachusetts. 

By  an  Act  of  Congress  approved  June  10,  1872,  the  sum  of  $10,- 
000  was  appropriated  for  the  removing  of  rocks  in  this  harbor. 
Under  this  appropriation  a  contract  was  made  August  26,  1872, 
with  Mr.  Geo.  W.  Townsend,  of  Boston,  Massachusetts,  for  remov- 
ing the  following  sunken  rocks  at  the  prices  named,  viz. : — 

1.  Babson's  Ledge,  at  $20  per  cubic  yard. 

2.  Clam' Rock,   $450  00 

3.  Pinnacle  Rocks,   1,170  00 

4.  Rocks  off  J.  Friend's  wharf,   330  00 

"5.  Rock  off  Pew's  wharf,    ......  45  00 

On  the  first  of  July,  1873,  all  the  work  contracted  for  was  com- 
pleted, viz. : — 

1.  Clam  Rock,  removed  from  a  depth  of  one  foot  to  that  of  9-£ 
feet  below  the  plane  of  mean  low  water,  the  level  of  the  surround- 
ing bottom. 

2.  Pinnacle  Rocks,  removed  from  8%  feet  above,  down  to  the 
level  of  the  surrounding  bottom,  which  has  a  depth  of  16^-  feet 
below  the  plane  of  mean  low  water. 

3.  Rocks  off  J.  Friend's  wharf,  removed  down  to  the  level  of  the 
surrounding  bottom. 

4.  Rock  off  Pew's  wharf  was  entirety  removed  to  a  depth  of  five 
feet  below  mean  low  water. 

5.  The  largest  bowlders  were  removed  from  the  rocky  shoal  known 
as  "Babson's  Ledge." 

Amount  available  July  1,  1873,  for  additional  work  $747.64, 
which  is  still  available,  as  work  has  been  suspended  since  that  date. 

IV.    Improvement  of  Salem  Harbor,  Massachusetts. 

The  following  is  an  estimate  of  the  cost  of  the  work  projected 
for  the  improvement  of  this  harbor,  viz. : — 

1.  Excavating  a  channel  1,730  feet  long,  and  300  feet  wide  to  a 

depth  of  eight  feet  at  mean  low  water  (giving  1 7T\  feet  at  mean 
high  water)  from  the  entrance  to  South  River  outwards  to  deep 
water,  including  contingencies,   ....     $32,000  00 

2.  Constructing  a  sea-wall  and  a  breakwater  for  the 

preservation  and  protection  of  Long  Point,  in- 
cluding contingencies,   23,000  00 


Total,  $55,000  00 
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By  Act  of  Congress  approved  March  3,  1873,  there  was  appro- 
priated for  this  work  the  sum  of  SI 5.000. 

After  advertising  for  proposals,  a  contract  was  made  Ma}-  1,  1873, 
with  Mr.  Augustus  R.  Wright,  of  Geneva,  N.  Y.,  the  lowest  of  four 
bidders,  for  30,000  cubic  yards,  more  or  less,  of  dredging  at  44 
cents  per  cubic  yard,  as  measured  in  the  scows.  On  the  10th  of 
May  he  commenced  work,  and  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1873,  he  had  dredged  9,266^  cubic  yards  under  this 
contract.  After  a  suspension  of  work  on  the  5th  of  June,  it  was 
resumed  on  the  8th  of  December,  from  which  date  up  to  the  31st  of 
the  month  6,405T\fo  cubic  yards  of  dredging  were  done,  making  a 
total  to  date  of  15,671T6^y  cubic  yards.  By  this  work  the  channel 
has  been  opened  to  the  required  depth  of  eight  feet  at  mean  low 
water,  from  the  mouth  of  South  River  outwards  to  deep  water,  for  an 
average  width  of  90  feet. 


Amount  available  July  1,  1873, . 
Amount  expended  since,  . 

Amount  available  January  1,  1874, 


.    $11,455  51 
2.513  14 


18,942  37 


V.    Improvement  of  Duxbury  Harbor,  Massachusetts. 

The  following  appropriations  have  been  made  for  the  improve- 
ment of  this  harbor,  viz. : — 

By  Act  of  Congress  approved  June  10,  1872,  .'  .  $10,000  00 
By  Act  of  Congress  approved  March  3,  1873,   .       .      10,000  00 

Total,  $20,000  00 

Under  these  appropriations  contracts  were  made,  November  7, 
1872,  with  Mr.  Augustus  R.  Wright,  of  Geneva,  N.  Y.,  for  17,000 
cubic  yards,  more  or  less,  of  dredging,  at  50  cents  per  cubic  yard ; 
and  Maj-  6,  1873,  with  Mr.  Hugh  Cummiskey,  of  Boston,  Mass., 
for  18,000  cubic  3-ards,  more  or  less,  of  dredging,  at  49  cents  per 
cubic  yard ;  in  the  south  channel  of  this  harbor. 

This  channel  extends  from  the  "  Cow  Yard,"  so  called,  up  in  a 
north-westerly  direction  between  Captain's  Hill  and  Kingston  Flats, 
for  a  distance  of  about  three  miles.  For  a  distance  of  2£  miles  it 
has  a  width  of  not  less  than  200  feet,  with  ll£  feet  of  water  at 
mean  low  water  (or  about  21  feet  at  mean  high  water)  ;  and  for  the 
remaining  distance  the  channel  is  narrow  and  crooked,  having  a 
■width  of  not  more  than  80  feet  for  a  depth  of  eight  feet  at  mean 
low  water. 
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The  improvement  projected  for  this  harbor  consists  in  straighten- 
ing and  widening  the  upper  portion  of  the  channel,  so  as  to  have  a 
width  of  150  feet  for  a  depth  of  eight  feet  at  mean  low  water,  re- 
quiring about  35,000  cubic  yards  of  dredging ;  for  which  the  con- 
tracts were  made. 

Up  to  the  1st  of  July,  1873,  2,638  cubic  yards  had  been  dredged 
by  Mr.  Cummiskey  under  his  contract  of  May  6,  1873.  This  work 
was  continued  by  him  until  the  22d  of  August,  when  he  completed 
his  contract  by  the  additional  dredging  of  16,360T3^  cubic  yards, 
making  a  total  of  18,998T3<y  cubic  }Tards. 

Operations  were  commenced  in  September,  under  Mr.  Wright's 
contract,  and  were  continued  until  the  3d  of  December,  1873,  when 
they  were  suspended  until  the  return  of  favorable  weather  in  the 
spring  of  1874, — 9,686  cubic  yards  having  been  dredged  to  date, 
leaving  about  7,000  cubic  yards  yet  to  be  done  under  this  contract. 
This  work  is  to  be  completed  on  or  before  the  31st  of  May  next. 

Amount  available  July  1,  1873,  $18,639  54 

Amount  expended  since,   14,05767 

Amount  available  January  1,  1874,  including  the  per- 
centage retained  on  contract  work,        .       .       .      $4,581  87 


VI.    Improvement  of  Plymouth  Harbor,  Massachusetts. 

The  work  projected  for  the  preservation  and  improvement  of  this 
harbor,  consists  in  the  construction  and  repair  of  bulkheads  and 
jetty,  composed  either  of  stone  or  else  of  timber  and  brush  ballasted 
with  stone,  built  for  the  preservation  of  Long  Beach,  and  for  its 
protection  from  the  storms  to  which  it  is  exposed.  This  beach 
serves  as  a  breakwater,  and  affords  to  the  harbor  its  only  protection 
from  the  easterly  storms. 

The  following  appropriations  have  been  made  by  Congress  for 
this  work,  viz. : — 


By  Act  approved  July  11,  1870, 
By  Act  approved  March  3,  1871, 
By  Act  approved  June  10,  1872, 
By  Act  approved  March  3,  1873, 

Total,  . 


.    $10,000  00 
10,000  00 
2,500  00 
3,000  00 

.     $25,500  00 


of  which  amount  there  was  available  July  1,  1873,    .      81,288  85 
13 
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The  work  projected  for  the  further  improvement  and  preservation 
of  this  harbor,  with  this  available  amount,  consisted  in  the  ''enlarge- 
ment and  inward  extension  of  the  stone  bulkhead :  the  repair  of 
the  brush  bulkhead  and  jettees,  the  planting  of  beach-grass,  and  to 
the  extension  of  the  stone  jettees,  where  necessary.  This  work  was 
commenced  on  the  1st  of  August,  1873,  and  prosecuted,  with  hired 
labor,  until  the  latter  part  of  November,  1873,  when  it  was  sus- 
pended for  the  winter.  During  this  period  the  work  done  was  as 
follows,  viz. : — 

Nineteen  groins  of  brush  and  stone,  having  a  total  length  of  2,130 
feet,  and  ten  groins  of  brush  alone,  having  a  total  length  of  534  feet, 
were  constructed  on  the  outer  extremity  of  Long  Beach.  The 
brush  and  stone  groins  were  made  by  placing  brush  flat  on  the  sur- 
face of  the  beach,  and  piling  upon  it  beach  bowlders  to  a  height  of 
about  18  inches.  These  groins  are  about  five  feet  wide.  The  brush 
groins  were  made  by  digging  a  trench  two  feet  by  two  feet,  and 
placing  brush  in  it,  upright  and  as  close  as  practicable,  the  brush 
being  held  by  sand  thrown  into  the  trench,  and  well  rammed  down, 
and  sometimes  further  protected  b}~  small  bowlders  placed  in  a  row 
along  the  sides  of  the  groin.  The  brush  rises  about  two  or  three 
feet  above  the  surface  of  the  beach.  These  groins  are  located  as 
follows : — 

Eleven  brush  and  stone  groins  and  three  brush  groins  on  the  out- 
side of  the  breakwater,  perpendicular  to  it,  and  in  the  first  800  feet 
from  the  beacon  ;  six  brush  and  stone  groins  and  six  brush  groins  on 
the  outside  of  the  plank  bulkhead,  perpendicular  to  it,  and  along  a 
distance  of  300  feet,  commencing  at  a  point  about  1,800  feet  from 
the  beacon  :  one  brush  and  stone  groin  at  the  beacon,  on  the  inside 
of  the  bulkhead,  and  perpendicular  to  it ;  one  on  the  inside  of,  and 
nearly  parallel  to,  the  plank  bulkhead,  440  feet  long,  commencing 
about  400  feet  from  the  beacon  ;  and  one  brush  groin  fills  an  inter- 
val in  the  plank  bulkhead  about  1,700  feet  from  the  beacon.  In 
constructing  these  groins,  1,165  tons  of  small  bowlders  were  used. 

In  addition  to  this,  over  10,000  hills  of  beach-grass  have  been 
planted,  and  repairs  have  been  made,  where  necessary,  upon  the 
bulkhead  and  jettees  on  Long  Beach. 

Amount  available,  as  above,  July  1,  1873,        .       .      $4,288  85 
Amount  expended  during  the  six  months  ending  De- 
cember 31,  1873,   2,872  73 


Amount  available  for  additional  work,       .       .       .      $1,416  12 
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VII. — Improvement  of  Wellfleet  Harbor,  Massachusetts. 

By  an  Act  of  Congress  approved  June  10,  1872,  the  sum  of 
$5,000  was  appropriated  for  the  removal  of  rocks  at  entrance  of  this 
harbor,  and  a  contract  was  made,  August  23,  1872,  with  Mr.  Samuel 
Dyer,  of  Truro,  Mass.,  the  lowest  bidder,  for  the  removal  of  the 
following-named  sunken  rocks,  which  had  been  found  by  a  special 
survey  to  be  the  most  dangerous  obstacles  to  navigation,  viz. : — 

1.  Channel  Rock — situated  about  2,000  j'ards  to  the  south-east  of 
Billingsgate  Light,  and  tying  in  about  12 1  feet  of  water,  with  only 
two  feet  of  water  over  it  at  mean  low  water  ; 

2.  Lobster  Rock — situated  in  mid-channel,  about  1,400  yards  to 
the  eastward  of  Billingsgate  Light,  and  tying  in  about  18  feet  of 
water  at  mean  low  water,  with  only  4^  feet  of  water  over  it  at  mean 
low  water ; 

3.  Lumpjish  Rock — situated  about  500  yards  to  the  north-east  of 
Lobster  Rock,  with  3  J-  feet  of  water  over  it  at  mean  low  water  ; 

4.  Mayo's  Rock — situated  in  mid-channel,  40  feet  west  of  Buoy 
No.  7,  and  lying  in  eight  feet  of  water,  with  2^y  feet  of  water  over 
it  at  mean  low  water ; 

5.  Bay  Rock — situated  about  700  }'ards  to  the  north-west  of 
Mayo's  Rock,  and  tying  in  six  feet  of  water,  .and  awash,  at  mean 
low  water. 

On  the  14th  of  Ma}T,  1873,  work,  which  had  been  suspended  dur- 
ing the  winter,  was  resumed  upon  the  removal  of  these  rocks  ;  and 
up  to  the  first  of  July,  the  following  had  been  done,  viz. : — 

1 .  Channel  Rock,  completed  ; 

2.  Mayo's  Rock,  completed  ; 

3.  Bay  Rock,  nearly  completed  ; 

4.  Lobster  Rock,  commenced  : 

5.  Lumpfish  Rock,  commenced. 

These  operations  were  continued  up  to  the  latter  part  of  July, 
when  the  removal  of  all  the  rocks  contracted  for  was  completed. 

In  addition  to  which  other  sunken  rocks,  not  provided  for  by  the 
contract,  were  removed  by  hired  labor ;  one,  lying  about  70  feet 
from  Channel  Rock,  and  nearer  the  mid-channel,  and  others  near 
Bay  Rock — altogether  about  50  cubic  yards. 

Balance  of  appropriation  available  July  1,  1873,  .  $4,179  69 
Amount  expended  since  July  1,  1873,       .       .       .        4,179  69 

whereby  all  the  work  projected  under  the  appropriation  of  June  10", 
1872,  has  been  satisfactorily  completed. 


100       HARBOR  COMMISSIONERS'  REPORT.  [Jan. 


YIEL — Improvement  of  Provtstetowx  Harbor,  Massachusetts. 

Under  the  several  appropriations  heretofore  made  for  the  preser- 
vation and  improvement  of  this  harbor,  the  following  work  had 
been  done  on  the  first  of  July,  1873.  viz. : — 

1.  Bulkheads  and  jettees  of  various  descriptions  had  been  built, 
from  time  to  time,  along  Beach  Point,  for  its  preservation  and  pro- 
tection, both  by  the  United  States  Government  and  by  the  local 
authorities  ; 

2.  A  dike  was  built,  in  1868  and  1869,  by  the  State  of  Massa- 
chusetts, across  the  outlet  of  East  Harbor  Creek ; 

3.  A  dike  was  built,  in  1868  and  1869,  by  the  United  States  Gov- 
ernment, across  East  Harbor  Creek,  at  the  "Wading  Place,  near 
High  Head,  about  two  miles  above  the  outlet  of  the  creek ; 

4.  TVoodeD  bulkheads  and  jettees  had  been  built,  at  different 
times,  for  the  protection  and  preservation  of  the  beach  on  Long 
Point. 

5.  A  stone  bulkhead  had  been  commenced  for  the  protection  and 
preservation  of  the  outer  end  of  Long  Point,  opposite  the  light- 
house and  the  three-gun  battery  : 

6.  A  substantial  dike  (272  feet  in  length)  was  built,  in  1871-72, 
across  the  head  of  Laneey's  Harbor,  near  Abel  Hill : 

7.  Beaeh-grass  planted  on  Beach  Point.  Long  Point,  Abel  Hill, 
Cove  Section,  and  Oblique  Section :  and  at  the  last  two  places, 
brush  had  also  been  laid  for  their  further  protection  ; 

8.  The  projected  extension  of  the  several  jettees  on  Beach  Point 
and  State  dike  had  been  nearly  completed  :  and 

9.  Accurate  re-surveys  had  been  made  (in  1871,  1872  and  1873) 
of  Cove  Section.  Oblique  Section.  Beach  Point  and  Long  Point, 
together  with  elaborate  soundings  and  current  observations  in  the 
inner  harbor. 

Amount  available  July  1.  1873.  for  the  continued 

preservation  of  this  work,  was    ....      $2,386  62 

These  operations  were  prosecuted,  with  hired  labor,  until  the  first 
of  August,  when  they  were  suspended  until  the  first  of  December, 
and  were  then  resumed  and  continued  until  the  close  of  the  vear. 

On  the  first  of  August,  all  the  work  had  been  completed  for  the 
projected  extension  of  all  the  jettees  on  Beach  Point  and  State  dike, 
which,  since  the  first  of  April,  1873,  consisted  of  616  linear  feet  of 
crib-work  jettees,  filled  with  brush  and  stone,  and  636  linear  feet  of 
brush  and  stone  groins,  connecting  the  outer  ends  of  the  jettees. 

In  addition  to  which,  the  bulkhead  and  jettees  on  Beach  Point 
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and  the  State  dike  had  been  repaired,  and  beach-grass  planted, 
where  necessar}' ;  and  the  stone  bulkhead  on  Long  Point  rebuilt 
and  strengthened  at  its  outer  end. 

On  resuming  operations,  on  the  first  of  December,  1873,  the  work 
was  confined  exclusively  to  the  protection  and  preservation  of  the 
beach  at  Cove  Section,  which  had  been  seriouslv  weakened  and  en- 
dangered  by  the  extraordinary  gale  of  November  16th-18th,  by 
which  storm  the  crest-line  of  the  shore  was,  for  an  extent  of  about 
200  feet,  carried  thirty  feet  inwards,  and  lowered  about  three  feet, 
it  being  now,  at  this  place,  only  about  ten  feet  above  the  plane  of 
ordinary  high  water.  This  permitted  some  of  the  waves  during  the 
gale  to  wash  over  the  crest  into  the  low  land  in  its  rear,  to  a  recur- 
rence of  which  it  will  hereafter  be  exposed.  With  a  view  to  pre- 
serving and  strengthening  this  shore,  steps  were  at  once  taken  for 
building,  inside  the  crest,  a  crib-work  bulkhead,  filled  with  brush 
and  stone,  together  with  several  rows  of  brush  groins,  in  rear  of 
and  parallel  to  it.  This  work  has  been  prosecuted  nearly  to  com- 
pletion. 

Amount  expended  for  this   harbor  during  the  six 

months  ending  December  31, 1873,  .  .  .  $1,31374 
Amount  available  January  1,  1874,    .       .       .       .        1,072  88 
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AX  ACT 

TO  CHANGE  A  PORTION  OF  THE  HARBOR-LINE  IN  GLOUCESTER 

HARBOR. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives,  in  General 
Court  assembled,  and  by  the  authority  of  the  same,  as  follows: — 

Sect.  1.  So  much  of  the  one  hundred  and  twenty-fourth  chapter 
of  the  acts  of  the  year  eighteen  hundred  and  sixty-six  as  establishes 
a  harbor-line  beyond  which,  in  Gloucester,  no  wharf,  pier  or  other 
structure  shall  ever  hereafter  be  extended  into  or  over  tide-waters  in 
the  harbor  of  Gloucester  from  a  point  in  the  line  established  by  said 
act,  one  hundred  and  sixty-eight  feet  distant  north-easterly  from 
the  north-east  corner  of  the  then  existing  stone  bulkhead  of  a  wharf 
then  of  J.  Low.  jr.,  and  extending  to  the  south-east  corner  of  a 
wharf  then  of  S.  W.  Brown,  is  hereby  repealed  ;  and  in  place  of  such 
portion  of  said  harbor-line,  a  harbor-line  is  hereby  established,  be- 
ginning at  said  point  in  the  line  established  b\*  said  act  of  the  year 
eighteen  hundred  and  sixt}*-six,  distant  one  hundred  and  sixt\--eight 
feet  north-easterly  from  the  north-east  corner  of  said  stone  bulk- 
head, and  running  thence  in  a  straight  line  north-easterly  to  the 
south-easterly  corner  of  the  westerly  wharf  of  John  Pew  ;  thence  in  a 
straight  line  north-easterly  to  a  point  ten  feet  southerly  from  the 
south-easterly  corner  of  the  middle  wharf  of  said  Pew,  and  formerly 
of  Charles  Friend  &  Co. ;  thence  in  a  straight  line  north-easterly  to 
the  south-easterly  corner  of  the  present  easterly  wharf  of  said  Pew ; 
thence  in  a  straight  line  north-easterly  to  the  south-easterly  corner 
of  said  wharf  now  or  formerly  of  S.  W.  Brown:  beyond  said  last 
described  line  hereby  established,  no  wharf,  pier  or  other  structure 
shall  ever  hereafter  be  extended  into  or  over  tide-waters  in  said 
harbor  of  Gloucester. 

Sect.  2.  The  fourth  and  fifth  sections  of  the  one  hundred  and 
twent}--fourth  chapter  of  the  acts  of  the  ye&r  eighteen  hundred  and 
sixty-six  shall  apply  to  this  act. 

Sect.  3.  This  act  shall  take  effect  on  its  passage. 
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REPORT. 


To  the  Honorable  Senate  and  House  of  Representatives  of  the  Commonwealth  of 

Massachusetts. 

The  Board  of  Harbor  Commissioners  respectfully  submit 
their  Ninth  Annual  Report. 

South  Boston  Flats. 
In  submitting  its  last  Annual  Report,  the  Board  an- 
nounced that  the  negotiations  with  the  Boston-Wharf  Com- 
pany,  the  Boston  &•  Albany  Railroad  Company  and  the  city 
of  Boston,  of  terms  of  cooperation  in  the  improvement  of  the 
South  Boston  flats  were  complete  and  had  been  consummated  ; 
and  made  an  historical  statement,  quite  in  detail,  of  the  objects, 
actions  and  negotiations  connected  with  this  ^reat  measure  of 
harbor  improvement,  up  to  the  date  of  their  report. 

During  the  past  year  the  duties  of  the  Board,  in  connection 
with  this  matter,  has  been  mainly  confined  to  action  bearing 
upon  the  practical  work  of  carrying  out  the  projected  im- 
provement. 

Satisfactory  progress  has  been  made  in  the  construction  of 
the  sea-walls  inclosing  that  part  of  the  flats  which  the  Com- 
monwealth has  undertaken  to  improve,  viz.,  the  twenty-five 
acres  lying  at  the  north-westerly  corner  of  the  flats  and  bor- 
dering upon  Fort-Point  Channel  and  the  main  channel  of  the 
inner  harbor. 

Particular  regard  has  been  paid  to  the  quality  of  the  work. 
These  sea-walls  are  to  be  retaining-walls  for  solid  filling,  upon 
which  heavy  superstructures  may  be  built  and  heavy  material 
stored ;  and,  as  they  also  serve  the  purpose  of  wharf-faces, 
bordering  upon  deep  channel-ways,  which  vessels  of  the 
largest  class  can  approach  and  where  they  can  land  their  car- 
goes, it  is  important  that  not  only  the  plan  of  the  structure 
itself,  but  the  manner  of  its  construction,  should  be  of  the 
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first  class.  The  execution  of  this  work,  according  to  the  plans 
adopted  by  this  Board,  so  far  as  it  has  progressed,  under  the 
able  supervision  of  Edward  S.  Phil  brick,  Esq.,  is  deserving 
of  special  notice.  The  Board  is  gratified  to  state,  that  the 
light  sea-wall,  now  completed  along  the  border  of  the  Fort- 
Point  Channel,  is  equal,  if  not  superior,  to  any  other  structure 
of  its  kind  in  the  waters  of  the  Commonwealth.  And  no  work, 
to  their  knowledge,  has  been  undertaken,  in  any  harbor  of  our 
country,  superior  in  its  design  or  workmanship  to  the  plan  and 
execution  of  the  heavy  sea-wall,  so  far  as  it  has  progressed. 

About  160,000  cubic  yards  of  material  have  been  dredged, 
partly  from  the  trenches  of  the  sea-walls  and  partly  from  the 
flats  outside  of  them.  This  material  has  been  deposited  as 
filling  upon  the  twenty-five  acres  of  territory  within  the  sea- 
walls before  alluded  to, — serving,  as  contemplated  in  the 
general  plan,  the  double  purpose  of  utilizing  the  flats  and 
deepening  the  harbor. 

.  In  order  to  afford  access  to  the  ground  of  work,  so  that  the 
stone-vessels  might  discharge  their  supplies  in  place,  without 
delay,  or  regard  to  the  particular  stage  of  tide,  and  also  as 
a  measure  of  systematic  progress,  the  dredging — after  the 
trenches  were  first  dug — has  been  so  executed  as  to  give  a 
channel-way  along  the  outer  line  of  the  sea-walls,  with  "  cuts" 
through  the  flats,  somewhat  tangent  to  the  circular  portion  of 
the  sea-wall, — one  cut  leading  into  the  deep  water  of  Fort- 
Point  Channel  and  one  into  the  deep  water  of  the  main  chan- 
nel of  the  inner  harbor. 

The  set  of  the  tide  in  this  passage-way,  through  what  was 
before  shallow  flats,  gives  evidence  of  the  accuracy  of  the  de- 
termination of  the  line  of  flowage  with  wh'ch  the  precise  location 
and  trend  of  the  sea-wall  was  intended  to  coincide. 

The  amount  of  dredging  still  to  be  done,  in  order  to  com- 
plete  the  filling  of  the  twenty-five  acres  enclosed  by  the  sea- 
walls,— reserving  a  space  for  a  dock, — is  estimated  by  Mr. 
Philbrick  at  about  435,700  cub'c  yards. 

After  preparing  the  pile  foundation,  the  masonry-work  of 
the  light  sea-wall  was  begun,  in  March,  1874,  and  has  been 
successfully  completed.  This  wall  extends  from  the  boun- 
dary of  the  flats  belonging  to  the  Boston- Wharf  Company  to 
the  junction  with  the  heavy  sea-wall,  and  is  641  feet  in  length.. 


1875.] 


HOUSE— No.  61. 


5 


In  April,  1874,  work  was  begun  upon  the  heavy  sea-wall. 
Most  of  the  rubble  foundation  has  been  laid  from  the  end  of 
the  light  sea-wall  to  the  proposed  dock, — being  about  765 
feet  in  length  and  containing  about  12,000  cubic  yards  of 
material. 

In  September  the  work  of  laying  the  cut-stone  for  the  wall 
proper  was  commenced,  and  is  still  in  progress.  About 
1,105  yards  of  this  masonry  has  already  been  laid,  mostly  in 
the  lower  courses. 

The  estimated  value  of  work  already  clone  is  .  .  $155,000  00 
Value  of  work  yet  to  be  done,   445,095  00 

Total  cost  of  work  when  finished,        .       .       .  $600,095  00 

A  report  to  the  Board  by  Mr.  Philbrick  is  appended, 
together  with  a  sketch  showing  the  location  of  the  work, 
the  extent  and  position  of  the  light  and  heavy  sea-walls,  and 
of  the  area  of  flats  which  have  been  dredged  away,  indi- 
cated by  the  shaded  cross-lines,  with  the  general  depth  of 
water  attained,  shown  by  the  figures  within  these  shaded 
lines. 

E  astern- Avexue  Bridge. 

It  has  been  the  steady  policy  and  persistent  effort  of  the 
Board  to  improve  the  navigation  and  provide  the  greatest 
practicable  maritime  facilities  for  Boston  harbor.  To  this 
end,  it  has  given  its  closest  attention  and  best  judgment, 
and  brought  its  best  knowledge  and  experience  to  every 
work  which  has  come  before  it  for  consideration  and  action, 
and  has  asked  for  legislation  to  support  it  where  cases  have 
required  it. 

"When  the  time  came  in  the  development  of  the  South  Boston 
flats  improvement  to  build  a  bridge  in  the  line  of  Eastern  Ave- 
nue, the  Board  had  hope  that,  in  thus  connecting  the  territory 
of  the  Commonwealth  wTith  the  commercial  centre  of  its  capital, 
one  example  might  be  given  of  a  structure  which  should 
have  the  best  features  of  public  advantage  ;  and  as  no  parties 
were  so  much  interested  in  the  question  as  the  city  and  the 
State,  that  the  subject  would  be  treated  on  tho  broadest  basis 
of  public  utility  and  comprehensive  foresight.  The  Board, 
as  representatives  of  the  State,  and  the  city,  through  its  Street 
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Committee  and  Engineers,  were  in  harmony  as  to  the  best 
plan  of  bridge  practicable  to  build,  when  official  action  on 
the  part  of  the  Board  in  relation  to  this  matter  was  inter- 
rupted by  counter-action  from  other  parties. 

The  following  documents  and  correspondence  explain  the 
case  and  the  position  of  the  Board  in  regard  to  it : — 

COMMONWEALTH   OF  MASSACHUSETTS. 

Harbor  Commissioners'  Office,  ) 
8  Pemberton  Square,  Boston,  October  19,  1874.  $ 

To  the  Honorable  Committee  on  the  Streets  of  the  City  of  Boston: 

Gentlemen  : — The  Board  of  Harbor  Commissioners  has  received 
from  the  Joint  Committee  of  the  City  of  Boston  on  Streets,  a  copy 
of  the  following  vote  : — 

"In  Joint  Committee  of  the  City  Council  on  Streets,  ) 

October  10,  1874.  \ 

Whereas,  The  present  grade  of  Eastern- Avenue  Bridge  was  estab- 
lished by  the  City  of  Boston  upon  the  recommendation  of  the  represent- 
atives of  the  State  ;  and 

Whereas,  The  city  is  now  urged  by  other  representatives  of  the  State, 
and  by  other  parties  in  interest  to  reduce  the  grade  ;  and 

Whe?-eas,  The  owners  of  property  in  the  South  Boston  flats  are  the 
parties  mainly  interested  in  securing  any  change  in  the  grade  as  at  pres^ 
ent  established ;  therefore 

Voted,  That  if  it  appears  that  the  representatives  of  the  State  and  the 
other  parties  interested  desire  a  reduction  of  the  grade,  and  the  city  will 
be  fully  indemnified  for  any  expenses  growing  out  of  the  same,  this 
Committee  will  recommend  the  City  Council  to  reduce  the  grade  to 
twenty-one  feet  above  mean  low  water  at  the  centre  of  the  draw.1' 

The  Board  has  received  from  the  Secretary  of  the  Common 
wealth   a   copy   of  the   following   order  of  the  Governor  and 
Council : — 

COMMONWEALTH    OF  MASSACHUSETTS. 

Council  Chamber,  ) 
Boston,  October  15,  1874.  $ 

In  Council :  Ordered,  That  the  Council  recommend  to  the  Harbor  Com 
missioners  to  arrange  with  the  City  of  Boston  to  change  the  grade  o: 
the  bridge  in  Eastern  Avenue,  over  Fort-Point  Channel,  from  twenty-six 
feet  to  twenty-one  feet  above  mean  low  water,  providing  the  alteration 
can  be  made  without  expense  to  the  State. 

Order  adopted  October  15,  1874. 

Oliver  Warner,  Secretary. 
Secretary's  Department,  October,  16,  1874. 

A  true  copy. 

Oliver  Warner,  Secretary  of  the  Commonwealth. 
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In  view  of  such  action,  this  Board  submits  a  brief  statement  of 
the  principal  considerations  that  have  governed  its  past  course  and 
will  determine  its  future  action  in  relation  to  the  grade  of  Eastern- 
Avenue  Bridge.  This  bridge  is9to  be  built  over  a  navigable  stream, 
teeming  with  vessels  passing  to  and  fro,  and  flowing  through  a 
populous  commercial  city.  Two  lines  of  traffic  must  cross  each 
other's  path  :  the  one  by  the  bridge,  and  the  other  by  water.  One 
must  wait  for  the  other,  if  both  are  to  be  maintained,  and  the  ad- 
justment of  these  conflicting  interests  to  be  secured  by  reducing  as 
much  as  possible  the  delays  caused  by  the  passage  of  vessels  through 
the  draw  across  the  line  of  the  highway.  The  delay  is  caused  by 
the  opening  and  shutting  of  the  draw  and  by  the  passage  of  the 
vessel  through. 

Relief,  then,  must  come  from  increasing  the  rapidity  of  the  move- 
ment of  the  draw,  and  of  the  vessel  passing  through  it.  Rapidity 
of  movement  in  the  draw  may  be  secured  by  making  it  narrow  and 
light,  and  giving  it  a  perfect  poise,  as  is  done  in  Chicago. 

When  the  draws  are  made  wide  and  ponderous,  steam  ma}-  be 
applied,  and  this  is  the  method  last  employed  in  Boston.  Increased 
speed  in  passing  a  vessel  through  the  draw  is  secured  by  applying 
the  power  of  a  steam-tug.  If,  however,  the  draw  must  be  opened 
for  the  steam-tug  on  its  return  passage  without  a  vessel,  all  the  sav- 
ing that  is  made  by  the  rapid  passage  of  a  vessel  through  the  draw 
is  lost  by  the  increased  number  of  times  the  draw  must  be  opened 
for  the  passage  of  tugs.  To  retain  this  saving,  the  draw  must  be 
so  built  that  the  tug,  by  lowering  its  smoke-stack,  can  pass  under  it 
when  closed,  at  all  stages  of  the  tide.  This  is  the  system  which  the 
city  of  Chicago  has  had  the  intelligence  to  apply  to  Chicago  River. 
Twenty-seven  streets  are  carried  over  this  river,  some  of  them  in 
the  heart  of  the  city,  and  the  whole  detention  to  travel  oyer  these 
bridges,  by  the  passage  of  a  vessel,  has  been  reduced  to  a  period 
varying  from  one-half  minute  to  a  minute  and  a  half.  There,  no 
vessel  is  allowed  to  pass  a  draw  without  a  tug,  and  no  draw  is  opened 
for  a  tug  alone. 

The  draw  in  Eastern-Avenue  Bridge,  it  is  safe  to  estimate, 
will  be  opened  fifteen  thousand  times  a  year, — say  an  average 
of  fifty  times  every  da}',  not  reckoning  Sundays.  Five  minutes 
is  the  average  detention  on  the  bridge  with  the  best  draws  in 
Boston,  when  the  vessel  drifts  through  stem  foremost  on  the 
tide,  or  is  hauled  through  by  hand.  Consequently,  the  delays 
of  traffic  over  this  bridge,  caused  by  vessels  passing  through  this 
draw,  would  amount  to  five  hours  daily,  unless  the  rapidity  of  the 
passage  of  the  vessel  through  the  draw  is  in  some  way  accelerated, 
and  the  steam-tug  is  the  only  appliance  which  it  has  thus  far  been 
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found  possible  to  use  for  this  purpose.  The  lowering  of  the  grade 
to  this  bridge  has  seemed  to  the  Board  to  involve  the  perpetuation 
of  this  evil.  It  cannot  be  predicted  what  will  be  the  amount  of 
traffic  that  will  pass  over  this  bridge.  If  the  amount  for  a  single 
day  over  the  Federal-Street  Bridge  four  years  ago  is  any  criterion, 
that  was  represented  by  five  thousand  eight  hundred  and  sixt}' teams, 
and  seventeen  thousand  eight  .hundred  and  sevent}T-three  foot  pas- 
sengers, not  to  mention  seven  hundred  and  sixty -three  horse-cars 
with  their  thirteen  thousand  passengers. 

So  great  and  exasperating  a  grievance  were  these  delays  at  bridges 
over  Fort-Point  Channel  felt  b}7  the  people  of  South  Boston  to  be, 
that  their  representative  in  the  State  Senate,  in  the  year  1871,  in- 
troduced in  the  legislature  an  order  of  inquiry  contemplating  the 
shutting  up  of  all  the  draws  on  Fort-Point  Channel,  and  stopping  all 
the  navigation  of  this  channel  and  South  Bay. 

The  violence  of  such  a  measure  will  be  appreciated  when  it  is 
considered  that  the  extinction  of  Fort-Point  Channel  and  South 
Bay  amounts  to  the  destruction  of  a  water-front  in  the  midst  of  the 
city,  three  and  a  quarter  miles  in  linear  extent,  of  over  four  millions 
square  feet  of  wharf  property  in  actual  use,  to  which  are  annually 
brought  cargoes  representing  a  value  of  over  twent}'  million  dollars, 
and  the  loss  of  navigable  waters  over  which  some  ten  thousand 
vessels,  of  every  variety  of  tonnage,  from  nine  hundred  tons  down, 
annual]}'  pass.  •  This  Board  earnestly  resisted  the  measure. 

The  joint  committee  of  the  legislature  on  harbors,  to  which  this 
order  of  inquiry  was  referred,  reported  against  the  closing  of  these 
draws,  or  applying  to  Congress  for  authority  to  do  so.  In  its  report 
on  the  subject,  the  committee  use  the  following  language  :  "  The 
order,  however,  did  not  contemplate  immediate  action,  but  rather 
first  to  obtain  the  consent  of  Congress,  and  act  under  it  when  the 
proper  time  arrived ;  in  the  meantime  bridging  the  streams  (i.e., 
Charles  River  and  Fort-Point  Channel),  on  some  comprehensive  plan 
of  elevated  structures,  and  experimenting  witn  tunnel  and  other 
plans.  The  existing  structures  are  too  low  at  high  tide  to  allow  the 
passage  of  even  a  scow  or  barge  ;  so  4  lightering '  is  quite  out  of  the 
question."  While  it  remains  possible  to  find  a  remedy  in  any  other 
manner,  the  commerce  of  the  streams  should  not  be  disturbed. 
Elevated  bridges,  basin-draws,  tunnels,  and  other  improvements,  have 
been  projected  and  successfully  used  elsewhere.  "  It  should  seem 
that  ingenuity  has  not  yet  been  overtasked  or  exhausted  here." 

The  committee  reported  a  Resolve  instructing  this  Board  "  to  con- 
sider what  relief  can  be  provided  for  the  traffic  across  said  river  and 
channel  by  a  s}'stem  of  improved  bridges,  the  use  of  steam  in  moving 
vessels  and  draws,  or  by  any  other  means,  and  report  to  the  next 
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general  court,  with  plans  and  estimates  "  ;  and  this  Resolve  was 
passed  b}T  the  legislature.  It  is  remarked  that  the  chairman  of  the 
committee  who  made  this  report  in  favor  of  "a  comprehensive 
plan  of  elevated  bridges "  over  Fort-Point  Channel  and  Charles 
River,  was  the  senator  from  South  Boston  who  introduced  the  order 
looking  to  the  permanent  closure  of  the  draws  over  those  channels, 
and  might  well  be  supposed  to  represent  the  judgment  of  the  people 
of  South  Boston  in  respect  to  the  remedy  of  this  grievance  ;  and, 
further,  that  an  eminent  civil  engineer  and  constructor  of  bridges, 
Mr.  Parker,  of  Lancaster,  was  a  member  of  this  able  committee. 

This  Board  reached  the  same  conclusion,  that  "  a  comprehensive 
plan  of  elevated  bridges,"  which  would  allow  the  passage  of  steam- 
tugs  under  them  when  closed,  was  one  of  the  necessary  measures  for 
remedying  the  evils  complained  of,  and  so  reported  in  its  Sixth  An- 
nual Report  to  the  legislature.  It  recommended,  also,  that,  when 
such  bridges  are  built,  vessels  should  not  be  allowed  to  pass  through 
them  without  a  steam-tug,  and  that  the  draw  should  not  be  opened 
for  the  passage  of  a  tug  merely.  So  far  as  the  Board  has  informa- 
tion, these  remedies  were  accepted  by  all  parties  as  satisfactory. 
It  has  ever  since  been  the  purpose  of  the  Board  to  appty  them  as 
opportunity  offered,  believing  that  such  a  polkry  had  received  the 
sanction  of  the  legislature  and  the  public. 

Accordingly,  when  the  grade  of  Eastern-Avenue  Bridge  was  under 
discussion  in  the  city  government,  this  Board  urged  upon  the  city 
of  Boston  the  considerations  which  led  it,  in  its  Sixth  Annual  Re- 
port, to  recommend  a  high  grade  for  all  future  bridges  to  be  built 
over  Fort-Point  Channel;  and  grade  twent37-six  was  voluntarily 
adopted  by  the  city  government  for  the  surface  of  the  draw. 

The  slope  on  each  side  makes  the  hardly  appreciable  grade  of 
fourteen  inches  in  a  hundred  feet,  and  seemed  to  the  Board  entirely 
unobjectionable ;  while  the  fact  that  such  a  grade  to  the  bridge 
would  make  it  necessaiy  for  the  Boston-Wharf  Company  to  be  at 
some  expense  in  adjusting  the  grade  of  its  territory  to  the  high 
grade  of  its  bridge,  did  not  seem  a  sufficient  reason  for  surrendering 
the  public  advantage  to  be  secured  by  beginning  a  "  comprehensive 
plan  of  elevated  bridges,"  in  connection  with  the  regulations  for  the 
navigation  of  the  channel  already  indicated.  But,  on  a  reconsider- 
ation of  this  subject  by  the  governor  and  council,  since  their  ap- 
proval of  the  present  grade  of  Eastern  Avenue,  it  appears,  from 
their  order  already  communicated,  that  these  views  of  the  Board 
have  not  been  reaffirmed  by  them. 

In  a  case  of  this  character,  involving  merely  a  question  of  public 
policy,  the  Board  consider  that  a  proper  deference  to  the  authority 
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of  its  official  superiors  requires  that  it  should  yield  to  the  order  of 
the  governor  and  council,  according  to  its  terms. 

The  Board,  therefore,  notify  the  city  committee  that,  in  case  the 
cit}'  of  Boston  shall  see  fit  to  submit  to  this  Board,  plans  for  the 
construction  of  Eastern-Avenue  Bridge,  at  grade  twent3'-one  instead 
of  grade  twenty-six  for  the  surface  of  the  draw,  this  Board  will — 
subject,  however,  to  the  approval  of  the  governor  and  council — 
sanction  the  plans  and  authorize  the  structure. 

Should  the  city  committee  be  of  opinion  that  it  is  desirable  to 
change  the  grade  of  Eastern  Avenue,  this  Board  would  make  one 
suggestion  for  its  consideration. 

The  change,  if  made,  will  have  been  made  on  the  application,  and 
largely  for  the  benefit  of,  the  Boston-Wharf  Company.  This  com- 
pany has  always,  heretofore,  refused  to  meet  the  demands  of  the 
city  of  Boston  and  of  the  Commonwealth  for  the  right — should  the 
public  interest  require — to  have  a  street  from  Northern  Avenue  to 
Eastern  Avenue,  over  its  territory,  between  B  Street  and  Fort-Point 
Channel.  When  so  much  consideration  is  paid  to  the  interests  of 
this  corporation,  the  Board  would  suggest  that  this  slight  conces- 
sion, sought  in  vain  heretofore,  in  any  satisfactory  form,  b}~  the  city 
and  the  State,  should  now  be  insisted  upon.  The  Board  transmit 
herewith  the  reports  of  the  Legislative  Committee  on  Harbors,  of 
the  year  1871,  in  relation  to  traffic  over  Fort-Point  Channel  and 
South  Bay.  and  the  Sixth  Annual  Report  of  this  Board  to  the  legis- 
lature, for  the  use  of  the  committee. 

Jostah  Quixcy,  Chairman. 

COMMONWEALTH  OF  MASSACHUSETTS. 

Council  Chamber.  Boston,  December  28,  1874. 

In  Council  :  Whereas,  The  Board  of  Harbor  Commissioners,  in 
its  communication  of  November  14,  1874,  have  submitted  to  the 
governor  and  council,  modified  plans  for  the  reduction  of  grade  for 
Eastern-Avenue  Bridge  from  twenty-six  feet  to  twenty-one  feet,  and 
have  also  called  our  attention  to  the  expediency  of  requiring  the 
Boston-Wharf  Company  to  consent  to  the  laying  out  by  the  Com- 
monwealth, or  cit}r  of  Boston,  of  a  street  of  convenient  width,  from 
Northern  Avenue  to  Eastern  Avenue,  over  the  territory  of  said 
company,  without  compensation  for  the  land  so  appropriated  ;  and 

'Whereas )  The  joint  committee  on  streets  of  the  city  of  Boston, 
have  sent  a  communication  to  the  governor  and  council,  dated 
December  17,  1874,  approving  the  modified  plans  reducing  the 
grade,  as  soon  as  the  Boston-Wharf  Company  will  give  a  bond 
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or  obligation  to  indemnify  the  city  for  all  damages  and  expenses  on 
account  of  said  reduction  of  grade  : 

It  is  ordered,  That  said  modified  plans  be  approved,  upon  con- 
dition that  the  Boston- Wharf  Company  consent  to  the  laying  out  by 
the  Commonwealth,  or  the  city  of  Boston,  of  a  street  of  convenient 
width,  from  Northern  Avenue  to  Eastern  Avenue,  over  the  territory 
of  said  compan}',  without  compensation  for  the  land  so  appropri- 
ated. And  also  upon  condition  that  the  Boston-Wharf  Company 
shall  give  bonds  to  the  State  of  Massachusetts,  through  its  harbor 
commissioners,  and  to  the  city  of  Boston,  to  indemnify  each  of  them 
for  all  damages  and  expenses  on  account  of  said  bridge,  or  the 
reduction  of  the  grade  thereof. 

Order  adopted  December  28,  1874. 

Oliver  Warner,  Secretary. 

Secretary's  Department,  Bostox,  December  29,  1874. 

A  true  copy.      Attest,  Oliver  Warxer, 

Secretary  of  the  Commonwealth. 

COMMONWEALTH  OF  MASSACHUSETTS. 

Council  Chamber,  Boston,  January  5,  1875. 

In  Council  :  Whereas,  A  communication  has  been  received  from 
the  joint  committee  on  streets  of  the  city  of  Boston,  dated  January  1, 
1875,  informing  the  governor  and  council  that  the  Boston-Wharf 
Company  have  given  satisfactory  assurances  that  the  city  will  be 
indemnified  for  all  damages  on  account  of  the  grade  of  Eastern- 
Avenue  Bridge,  and  that  the  city  engineer  is  authorized  to  order 
the  work  to  proceed  as  soon  as  the  modified  plans  have  been 
approved  by  the  state  authorities  ;  and 

Whereas,  A  hearing  was  granted  upon  the  request  of  the  Boston- 
Wharf  Company  on  the  4th  instant,  to  which  the  harbor  commis- 
sioners and  the  joint  committee  on  the  streets  of  the  city  of  Boston 
were  invited ;  the  Boston-Wharf  Compairy  desired  to  be  relieved 
from  the  conditions  contained  in  the  order  of  the  governor  and 
council  of  December  28,  1874,  concerning  the  laying  out  of  a  street 
between  Northern  Avenue  and  Eastern  Avenue,  without  compensa- 
tion for  land  so  appropriated. 

It  appeared  that  the  proposed  street  would  not  be  needed  at 
present,  and  the  city  of  Boston  making  no  request  in  regard  to  it, 

It  is  ordered,  That  the  conditions  contained  in  the  order  of 
December  28,  1874,  concerning  the  appropriation  of  land  for  streets, 
without  compensation,  be  cancelled  ; 
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And  it  is  also  ordered,  That  in  consideration  of  the  communica- 
tion from  the  joint  committee  on  streets  of  the  city  of  Boston,  dated 
January  1,  1875,  above  mentioned,  it  is  also  ordered  that  the  con- 
dition relating  to  the  bond  to  the  cit}T  of  Boston,  be  cancelled,  and 
it  is  now  ordered,  that  the  said  modified  plans  be  approved,  upon 
condition  that  the  Boston- Wharf  Company  execute  an  agreement  to 
save  the  Commonwealth  harmless  from  all  damages  on  account  of 
Eastern-Avenue  Bridge,  or  the  reduction  of  the  grade  thereof;  said 
agreement  to  be  satisfactory  to  the  attornej^-general. 

Orders  adopted  January  5,  1875. 

Oliver  Warner,  Secretary. 

Secretary's  Department,  January  6,  1875. 

A  true  copy.  Oliver  Warner. 

Secretary  of  the  Commonwealth. 

COMMONWEALTH  OF  MASSACHUSETTS. 

Harbor  Commissioners'  Office,  ) 
8  Pemberton  Square,  Boston.  ) 

Whereas,  By  license  of  this  Board,  dated  April  loth,  1874,  the 
city  of  Boston  was  authorized  to  build  Eastern-Avenue  Bridge 
across  Fort-Point  Channel  at  a  grade  of  twenty-six  (26)  feet  above 
mean  low  water  at  the  surface  of  the  draw ;  and,  subsequently,  the 
city  of  Boston  submitted  to  this  Board  for  their  approval  a  modifica- 
tion of  said  plan  of  said  bridge,  as  described  in  the  said  license  of 
April  15th,  1874,  making  the  grade  of  the  surface  of  said  bridge  at 
the  draw  twenty-one  feet  instead  of  twenty-six  feet  above  mean  low 
water  ;  and  ivhereas,  the  governor  and  council  recommended,  October 
15th,  1874,  to  this  Board  a  change  of  the  grade  of  the  bridge,  in 
accordance  with  said  modified  plan,  and  by  their  further  action  of 
January  5th,  1875,  communicated  to  this  Board,  have  indicated  that 
said  modified  plan,  changing  the  grade  of  said  Eastern-Avenue 
Bridge  to  twenty-one  feet  above  mean  low  water  at  the  surface  of 
the  draw,  will  be  approved  by  them,  provided,  that  the  Boston- 
Wharf  Company  execute  an  agreement,  to  save  the  Commonwealth 
harmless  from  all  damages,  on  account  of  the  reduction  of  such 
grade,  satisfactory  to  the  attorne3'-general ;  and,  whereas,  said  agree- 
ment satisfactory  to  the  attorney-general  has  been  executed  to  the 
Commonwealth : 

Now,  therefore,  the  said  city  of  Boston  is  herebj*  authorized,  sub- 
ject to  the  approval  of  the  governor  and  council,  to  proceed  and  con- 
struct said  Eastern- Avenue  Bridge,  at  a  grade  of  twenty-one  feet 
above  mean  low  water,  at  the  surface  of  the  draw,  in  conformity  to 
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the  foregoing  license,  and  the  plan  filed  in  this  office,  and  numbered 
249,  making  the  changes  in  constructing  said  bridge,  that  are  neces- 
sary to  be  made,  on  account  of  the  reduction  of  said  grade  to  twenty- 
one  feet  as  aforesaid,  which  are  shown  in  red  ink  on  plan  No.  209, 
approved  by  this  Board,  April  loth,  1874. 

In  witness,  whereof,  a  majorit}'  of  the  Board  of  Harbor  Commission- 
ers have  hereto  affixed  their  signatures  this  eleventh  day  of 
January,  A.  D.  1875. 

(Signed.) 

Josiah  Quinct. 
F.  W.  Lincoln. 
J.  N.  Marshall. 
W.  T.  Grammer. 
Albert  Mason. 

Charles-River  Bridges. 

When  the  question  of  widening  the  draw-way  openings  in 
the  Charles-River  bridges  was  before  the  legislature,  in  its 
session  of  1869,  so  as  to  have  them  conform  to  the  increased 
size  and  width  of  modern  vessels,  the  Board  made  a  very 
careful  study  of  the  subject.  The  location  and  alignment  of 
the  bridges,  the  outlines  of  the  channel,  and  the  complicated 
currents  which  struggle  through  them,  were  made  a  matter 
of  thorough  investigation.  With  a  system  of  new  and  wider 
draws,  the  question  of  the  location  of  the  draw  in  each  parti- 
cular bridge  was  carefully  considered. 

As  the  result  of  this  study,  the  present  plan  of  a  straight 
pathway  through  the  bridges  was  devised,  as  giving  the  best 
facilities  for  the  rapid  and  convenient  passage  of  vessels 
through  them,  and  causing  the  least  detention  to  the  railroad, 
wagon  and  foot  passenger  transit  over  the  railroad  and  city 
bridges  which  the  case  admitted.  In  the  interest  of  the  rail- 
road transit  over  the  bridges,  this  line  of  the  passage-way 
was  thrown  as  far  toward  the  centre  of  the  river  and  from  the 
Boston  shore  as  the  character  of  the  channel  and  the  existence 
of  shoal  ground  along  its  northern  margin  would  admit,  so  as 
to  give  the  greatest  distance  practicable  between  the  depots 
of  the  various  railroads  on  the  Boston  side  and  the  draws. 

Promptly  following  the  passage  of  the  Acts  requiring  these 
improvements  to  be  made,  the  Bridge  Commissioners  com- 
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menced  operations  in  widening  the  passage-ways  in  Charles 
River  and  Warren  bridges.  The  Fitchbnrg  and  other  railroad 
companies  also  took  early  action  in  carrying  out  the  require- 
ments of  the  law.  The  Boston  &  Lowell  Railroad  Company, 
in  September,  1874,  commenced  to  open  a  new  passage- 
way through  their  freight-bridge,  of  the  width  and  in  the 
location  prescribed.  This  company  have  made  a  valuable 
improvement  in  part  of  the  main  bridge,  in  addition  to  the 
changes  necessary  in  building  the  new  draw.  This  improve- 
ment consists  in  a  reconstruction  of  the  pile-piers  of  the 
bridge,  for  a  distance  of  one  hundred  and  sixty-five  feet  east- 
ward and  one  hundred  and  seventy  feet  westward  from  the 
new  draw,' — the  new  piers  conforming  or  coinciding  with  the 
line  of  tidal  currents.  This  work  is  now  in  process  of  con- 
struction, and  will  soon  be  completed. 

The  Bridge  Commissioners  have  completed  the  reconstruc- 
tion of  Cragie  Bridge,  so  as  to  improve  the  flowage,  and  have 
built  a  new  draw.  They  have  also  improved  the  working  of 
the  old  draw  of  West-Boston  Bridge,  and  have  in  contempla- 
tion the  building  of  a  new  and  wider  draw  in  this  bridge  during 
the  coming  season.  In  both  of  these  bridges,  steam-power  has 
been  applied  to  move  the  draws. 

The  Board  is,  therefore,  happy  to  announce  that,  with  the 
opening  of  navigation  and  the  resumption  of  the  business  of 
the  coming  spring,  this  improved  channel,  or  passage-way, 
though  all  the  bridges,  of  a  width  and  depth  sufficient  to 
admit  a  larger  class  of  vessels  than  heretofore  engaged  in  its 
navigation,  will  be  open,  from  the  waters  of  the  outer  harbor 
to  the  inner  basins  of  Charles  River. 

Charles-River  Basins. 

Important  plans  for  the  development  and  improvement  of 
the  basins  of  Charles  River,  between  Cragie  Bridge  and 
Brookline  Bridge  were  brought  before  the  Board  for  their  con- 
sideration and  action  during  the  past  year. 

These  basins,  and  the  water-front  of  Cambridge,  have 
shared  in  the  increased  demand  for  maritime  facilities  which 
Boston  finds  it  necessary  to  provide.  The  improved  access 
to  these  waters,  afforded  bv  the  wider  and  more  convenient 
passage-way  to  them,  has  stimulated  this  development. 
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Plans  for  the  improvement  of  the  water-front  of  Cambridge, 
between  Cragie  and  West  Boston  bridges,  were  presented  by 
Messrs.  James  A.  Woodbury,  Solomon  A.  Woods  and 
Fred.  Pope,  asking  for  the  occupation  of  a  large  area  of  flats, 
upon  some  practicable  and  feasible  basis  of  compensation. 
Many  hearings  were  given  by  the  Board  upon  this  subject, 
and  a  labored  and  thorough  investigation  of  the  questions 
involved  in  the  measure,  instituted. 

The  magnitude  of  the  proposed  scheme  may  be  better 
understood  by  a  few  statistics. 

The  area  of  flats  intended  to  be  filled,  amounted,  with 
ground  already  filled,  to  about  2,406,235  square  feet,  equal 
to  about  fifty-five  acres.  The  displacement  of  tide-water 
which  this  filling  would  occasion,  was  equal  to  about  802,078 
cubic  yards. 

The  value  of  these  flats,  when  filled,  with  the  expense  of 
sea-walls,  filling,  etc.,  would  not  be  sufficient  to  induce  any 
private  party  to  make  the  improvement,  if  the  additional  tax 
of  thirty-seven  and  one-half  cents  per  cubic  yard  were  added, 
to  it,  as  a  moneyed  compensation  for  the  tide-water  which 
would  be  displaced. 

The  case  submitted,  therefore,  brought  at  once  before  the 
Board  most  important  questions,  affecting  the  improvement 
and  development  of  the  harbor,  as  well  as  its  protection  and 
preservation. 

After  full  consideration  of  the  question  of  maintaining  the 
tidal  reservoir  capacity  of  the  basin  between  Cragie  and  West 
Boston  bridges,  the  Board  decided  that  it  was  not  expedient 
to  do  so,  provided  proper  and  sufficient  compensation  for 
such  loss  of  capacity  as  it  might  sustain,  should  be  made,  as 
an  equivalent  for  the  encroachment.  The  Board  devised  and 
authorized  the  following  plan,  for  the  improvement  of  these 
basins  of  Charles  River. 

The  removal  of  the  shoal  immediately  above  West-Boston 
Bridge,  which  obstructs  the  channel  near  the  draw.  The 
excavation  of  a  channel  through  the  upper  basin,  between 
West  Boston  and  Brookline  bridges,  of  sufficient  width  and 
depth  for  the  requirements  of  its  navigation.  The  dredging 
away  of  the  surface  of  the  flats  within  this  basin,  outside  of 
the  harbor  lines,  which  lie  between  the  channel  and  the  mill- 
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clam,  and  belong  to  the  Commonwealth,  so  that  there  shall  be 
a  film  of  water  over  these  shoals,  instead  of  bare  flats,  so  long 
an  objectionable  and  repulsive  feature  of  the  basin,  at  all 
stages  of  the  tide.  Also  the  removal  of  flats  in  the  lower 
basin,  between  West  Boston  and  Cragie  bridges. 

The  amount  of  dredging,  required  in  the  fulfilment  of  this 
plan,  was  equal,  in  cubi£  yards,  to  the  displacement  of  tide- 
water occasioned  by  the  filling. 

Thus  has  been  inaugurated  during  the  past  year,  a  large 
scheme  of  improvement,  of  the  upper  basins  of  the  harbor ; 
not  for  commercial  ends  alone,  but  including  sanitary  and 
aesthetic  features  also. 

"Junction  Shoal,"  off  Constitution  Wharf,  in  Boston 

Harbor. 

The  Board,  in  its  report  of  last  year,  expressed  the  opinion 
that  the  income  of  the  compensation  fund  for  Boston  Harbor, 
accruing  during  the  year  1874,  might  be  advantageously 
applied  in  removing  such  portions  of  the  shoal  off  Constitu- 
tion Wharf  as  interfere  with  the  manoeuvring  here  of  steamers 
of  the  largest  class,  and  recommended  that  the  legislature 

O  7  o 

authorize  the  Board  to  make  such  expenditure.  This  author- 
ity was  given  by  the  following  Act  (chap.  304  of  the  Acts  of 
1874) 

Be  it  enacted,  etc.,  as  follows  : — 

The  board  of  harbor  commissioners  is  authorized  to  contract  for 
the  dredging  off  a  portion  of  Junction  Shoal,  in  Boston  harbor,  in 
the  neighborhood  of  Constitution  wharf,  in  such  locality  as  said 
board  shall  designate,  to  a  depth  not  exceeding  twenty-three  feet  at 
mean  low  water ;  and  said  board  ma}^  authorize  the  use  of  the 
material  so  dredged  for  filling  the  Commonwealth's  flats  at  South 
Boston,  at  the  junction  of  the  main  and  Fort-Point  channels,  or 
elsewhere.  The  income  from  the  compensation  fund  for  Boston 
harbor,  received  during  the  3rear  eighteen  hundred  and  seventy-four', 
and  the  receipts,  during  such  year,  from  assessments  for  compensa- 
tion for  tide-water  displaced,  which  would  otherwise  be  paid  into 
the  said  compensation  fund,  shall  be  used  to  pay  for  such  dredging 
to  an  amount  not  exceeding  fifteen  thousand  dollars,  which  sum, 
derived  from  the  sources  aforesaid,  and  no  other,  ma}'  be  allowed 
and  paid  for  such  dredging,  and  the  same  is  hereby  appropriated. 
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No  such  contract  shall  be  made  without  the  approval  of  the  gov- 
ernor and  council.    [Approved  June  4,  1874. 

In  the  pursuance  of  this  measure  the  Board  made  fur- 
ther surveys  of  the  ground  in  question,  and  intended  during 
the  last  summer  to  have  executed  the  necessary  dredging. 
The  season,  however,  became  so  far  advanced  before  it  was 
practicable  to  commence  this  work,  that  the  Board  had  doubt 
concerning  its  satisfactory  completion  during  favorable  wea- 
ther. It  was,  therefore,  determined  to  postpone  the  operation 
of  dredging  for  the  season.  The  Board  intends,  at  an  early 
date  next  season,  to  take  measures  to  have  this  shoal  removed, 
as  proposed. 

Compensation  Fund  for  Boston  Harbor. 

The  following  statement  represents  the  amount  of  the  Com- 
pensation Fund  for  Boston  Harbor,  with  the  receipts  for  the 
year  1874,  as  collected  from  the  following  named  parties,  for 
tide-water  displaced  : — 


Cash  on  hand,  January  1,  1874, 
Brine  &  Clark,  . 
Proprietors  of  Liverpool  Wharf, 
Boston  &  Maine  R.  R.  Co.,  . 
Boston  &  Maine  R.  R.  Co.,  . 
Commercial  Wharf  Corporation, 
Benj.  Randall, 
Batchelder  Brothers,  . 
Malacbi  Clark 


#88,056  77 

.     832  25 
.   1,496  62 
129  56 
9  37 
10  87 
4  99 
.  1,109  25 

75  00 
  2,867  91 


890,924  68 

Legal  Proceedings. 

The  information  by  the  attorney-general,  brought  at  the 
relation  of  this  Board,  against  the  Boston  &  Lowell  Railroad 
Corporation,  to  restrain  it  from  rilling  flats  in  tide-waters 
of  Boston  Harbor  in  Miller's  River  without  authority  of  the 
legislature,  has  been  reported  for  the  decision  of  the  full 
bench  of  the  supreme  judicial  court,  and  is  still  pending. 

The  decision  of  this  case  will  settle  the  legal  question 
whether  work  begun  on  flats  by  an  owner  merely  by  virtue  of 
his  title  to  the  upland  before  the  passage  of  chapter  149  of 
the  Acts  of  1866,  can  be  continued  after  the  passage  of  this 
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Act  without  authority  from  the  legislature  or  the  Board  of 
Harbor  Commissioners.  It  involves,  also,  the  practical 
question  whether  compensation  shall  be  paid  for  the  tide- 
water of  Boston  Harbor  displaced  by  such  work. 

Informations  by  the  attorney-general,  at  the  relation  of 
this  Board,  have  also  been  brought  against  the  cities  of 
Cambridge  and  Somerville  respectively,  to  restrain  them  from 
filling  up  the  bed  of  Miller's  River  between  the  Boston  & 
♦Lowell  Railroad  and  Bridge  Street,  without  submitting  plans 
to  the  Board  of  Harbor  Commissioners  for  approval.  The 
legal  question  involved  is  whether  these  cities,  doing  this  work 
under  the  authority  of  chapter  304  of  the  statutes  of  1873, 
were  subject  to  the  provisions  of  chapter  149  of  the  statutes 
of  1866.  The  practical  question  in  these  cases,  also,  is 
whether  compensation  shall  be  paid  for  the  tide-water 
displaced. 

The  only  mode  of  enforcing  the  payment  of  such  compen- 
sation in  these  cases,  is  to  enjoin  the  work,  and  so  oblige 
those  doing  it  to  obtain  the  license  of  the  Harbor  Com- 
missioners  to  legalize  it.  Such  a  license  could  not  be  granted 
except  on  the  statute  of  1866,  chapter  149,  requiring  the 
payment  of  compensation  for  any  displacement  of  tide-water, 
affecting  Boston  Harbor. 

Resurvey  of  Boston  Harbor  by  the  U.  S.  Coast  Survey. 

Pending  the  changes  in  the  affairs  of  the  Coast  Survey,  con- 
sequent upon  the  resignation  of  Prof.  Benjamin  Peirce  from 
its  superintendence,  after  seven  years  of  distinguished  admin- 
istration, no  action  has  been  taken  in  regard  to  the  com- 
munication of  the  Board,  asking  the  superintendent  to  "con- 
sider the  propriety  of  instituting  another  series  of  surveys, 
covering  portions  of  the  upper  harbor,  and  extending  it  into 
the  lower  harbor,  as  far  as  he  might  deem  it  expedient." 

It  is  the  intention  of  the  Board  to  lay  this  matter  again 
before  Superintendent  Carlile  P.  Patterson,  trusting  that  it 
will  meet  with  his  favorable  consideration.  The  eminent 
qualifications  and  physical  knowledge  of  the  new  super- 
intendent as  a  hydrographer,  will  give  great  value  to  his 
counsel  and  advice  in  matters  relating  to  the  interests  of 
Boston  Harbor. 
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Government  Work  by  the  United  States  Engineers  in 
Boston  Harbor  and  on  the  Eastern  Coast  of  Massa- 
chusetts. 

By  the  courtesy  of  General  George  Thorn,  of  the  United 
States  engineers,  the  Board  has  received  a  manuscript  report 
of  his  works  upon  the  coast  of  the  Commonwealth,  which 
will  be  found  in  the  Appendix.  To  that  part  of  it  which 
refers  to  Boston  Harbor,  the  Board  would  call  particular 
attention,  on  account  of  the  announcement,  by  General  Thorn, 
that  all  of  the  many  sea-walls  guarding  the  shores  and  head- 
lands of  the  harbor  are  now  finished,  and  in  good  order. 
These  walls  have  been  in  process  of  construction  through 
mauy  years.  Some  of  the  earlier  works  have  been  injured, 
by  the  action  of  the  storms  they  were  intended  to  resist,  and 
have  required  repairs,  which  have  been  duly  made. 

Boston  Harbor. 

Point  Allerton. — The  total  length  of  the  sea-wall  at  Point 
Allerton  is  1,202 J-  feet.  This  wall  was  finished  in  May,  1874. 
The  work  done  upon  it,  since  General  Thorn's  last  report  was 
rendered,  has  been  227.2  feet  of  wall,  with  corresponding 
excavations,  earth-filling  and  granite  paving ;  besides  which, 
1,005  linear  feet  of  granite  apron,  and  eight  jetties,  have  been 
built,  as  a  protection  to  the  foundation  of  the  wall  against  the 
action  of  the  storms  to  which  this  headland  of  the  harbor  is 
exposed.  It  is  with  satisfaction  and  gratification  that  we  feel 
able  to  state  that  this  bulwark  of  the  harbor  is  now  secure. 

Great  Brewster. — The  sea-wall  ou  Great  Brewster  is  2,800 
feet  in  length,  is  in  good  condition,  and  answers  well  the 
purpose  intended. 

LovelVs  Island. — The  sea-walls  upon  Lovell's  Island  have 
been  recently  repaired,  and  are  now  in  good  condition. 

Gallop's  Island. — The  sea-wall  upon  Gallop's  Island  is  1,745 
feet  in  length.  This  wall  was  completed  in  1871,  but  the 
violent  storms  to  which  it  was  exposed  had  laid  bare  its 
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foundation,  and  rendered  necessary  works  for  its  protection ; 
1,555  feet  of  apron,  and  eight  jetties,  have  been  built  for  this 
purpose.  This  work  was  completed  in  April,  1874,  leaving 
the  wall  in  good  condition. 

North  end  of  Long  Island. — The  sea-wall  on  this  headland 
is  2,080  feet  in  length.  It  was  completed  in  July,  1874; 
541.7  feet  of  wall,  with  accompanying  excavations,  earth- 
filling  and  granite  paving,  with  975  feet  of  stone  apron,  and 
ten  jetties,  have  been  built  since  the  date  of  the  last  report  of 
General  Thorn. 

Deer  Island. — There  are  three  walls  upon  Deer  Island, 
respectively  1,740,  840  and  420  feet  in  length.  These 
walls  have  been  recently  repaired,  and  are  now  in  good 
condition. 

The  Board  cannot  speak  in  too  high  commendation  of  the 
able  and  systematic  manner  in  which  the  above-mentioned 
work  has  been  conducted  and  completed  by  General  Thorn. 

Narrows  Channel. — The  intended  improvement  of  this 
channel  in  its  course  between  Brewster  Spit,  Lovell's  and 
Gallop's  Islands,  is  a  project  for  removing  the  salient  points 
of  Brewster  Spit  and  the  south-east  and  south-west  points 
of  Lovell's  Island,  at  an  estimated  cost  of  $56,000.  Consid- 
erable work  in  the  fulfilment  of  this  project  has  been  done 
under  former  appropriations.  The  remaining  work,  now  in 
progress  under  the  direction  of  General  Thorn,  is  estimated 
to  be  completed  in  June,  1875. 

Upper  Middle  Bar. — For  the  improvement  of  this  Bar,  a 
project  was  devised  for  cutting  a  channel  through  it.  This 
channel  is  to  be  23  feet  deep  at  mean  low  water,  600 
feet  wide  and  2,200  feet  long.  The  amount  of  excavation 
made,  up  to  January  1,  1874,  was  46,425  cubic  yards. 
Operations  were  recommenced  in  April,  1874,  since  which 
time,  up  to  January  1,  1875,  39,962  cubic  yards  of 
material  have  been  removed.  By  this  work  the  channel 
has  been  opened  to  a  width  of  175  feet,  with  23  feet  of 
water  at  mean  low  water.    There  is  a  probability  of  com- 
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pleting  this  work  to  its  projected  width  of  600  feet  at  an 
early  date. 

JVash's  Rock. — This  obstruction  to  navigation  is,  in  fact,  a 
shoal,  lying  between  Brewster  Spit  and  Point  Allerton.  The 
removal  of  the  highest  part  of  this  shoal,  so  that  there  would 
be  not  less  than  21  feet  of  water  upon  it  at  mean  low  water, 
would  require  the  removal  of  about  200  cubic  yards  of  bowld- 
ers, shingle,  etc.,  over  an  area  of  about  637^-  superficial  yards, 
at  a  cost  of  $5,000.  To  give  23  feet  of  water  over  the  whole 
•  shoal,  would  require  the  removal  of  about  16,000  cubic  yards 
of  the  same  material  from  an  area  of  9^  acres,  at  a  cost 
greatly  disproportionate  to  the  benefit  obtained. 

Kelly's  Rock. — There  are  still  portions  of  this  rock  having 
less  than  23  feet  of  water  over  it  at  mean  low  water.  To  remove 
these  portions  to  the  required  depth,  will  require  the  removal 
of  about  80  cubic  yards  of  rock^at  a  cost  of  $5,000. 

Sunken  Ledge. — This  is  another  obstruction  to  navigation 
in  the  Narrows  channel,  discovered  by  Gen.  Thorn,  in  1872. 
This  rock  was  removed  to  a  depth  of  23  feet  at  mean  low 
water,  in  September  last. 

State  and  Palmyra  Rocks. — These  rocks  are  on  the 
southern  side  of  the  Lower  Middle  Bar,  and  probably 
belong  to  the  same  ledge.  Gen.  Thom  recommends  the 
removal  of  about  62  cubic  yards  of  this  ledge,  to  a  depth  of 
13  feet  at  mean  low  water.  This  work  has  been  contracted 
for,  and  will  be  done  in  June,  1875. 

Surveys  of  Sunken  Rocks. — Careful  surveys  have  been 
made  in  the  Narrows  channel,  but  no  rocks,  other  than 
those  already  known,  have  been  found.  Surveys  were 
made  in  Broad  Sound,  east  of  Great  and  Little  Faun 
Bar,  over  an  area  1,000  by  500  feet,  but  no  rocks  were 
found  having  less  than  13  feet  at  mean  low  water. 

The  following  estimates  are  made  b}r  Gen.  Thom  for  the 
several  works  projected  for  the  further  improvement  of  the 
harbor : — 


22        HARBOR  COMMISSIONERS'  REPORT.  [Jan. 


For  the  "  Narrows  channel,"  

For  completing  channel  through  the  "  Upper  Middle," 
For  removing  Nash's  Shoal, 
Completing  removal  of  Kelly's  Rock, 
Removal  of  State  and  Palmyra  Rocks, 
Contingencies,  .... 

Total,  .... 

Amount  available  January  1,  1875, 
Additional  amount  required  for  completing  all  the 
required  improvements,  ..... 


$46,000  00 
162,518  00 
5,000  00 
5,000  00 
1,500  00 
17,276  06 

$237,294  06 

117,294  06 

120,000  00 


Other  Work  on  the  Coast  of  Massachusetts. 

Merrimac  River. 

The  appropriations  for  work  under  this  head,  by  several 
Acts  of  Congress,  amount  to  $110,000. 

The  work  of  improvement  done  under  these  appropriations, 
consists  in  the  removal  of  clay,  bowlders,  etc.,  from  the  Upper 
and  Lower  Falls,  and  Hazeltine  Rapids,  amounting  in  all  to 
13,798.4  cubic  yards. 

To  complete  the  contemplated  improvements  there  remains 
only  the  highest  points  of  some  of  the  ledge  at  the  lower  falls 
to  be  removed,  for  which  work  there  are  sufficient  funds. 

In  the  river,  between  Newburyport  and  Haverhill,  Gang- 
way Rock,  two  rocks  above  Deer  Island  ledge,  rocks  at  Rocks 
Bridge  and  Little  Currier  Rock,  have  been  removed.  Dredg- 
ing at  Currier  Shoal  has  been  made  and  a  dike  built  at  Silby's 
Head. 

Newburyport  Harbor. 

In  this  harbor  South  Gangway  Rock  has  been  removed,  and 

work  commenced  on  North  Gangway  Rock.   The  wreck  of  the 

schooner  Globe  has  also  been  removed. 

Gen.  Thorn  estimates  for  the  further  improve- 
ment of  Newburyport  Harbor,  and  the  mouth 
of  the  Merrimac,  the  sum  of     .       .       .     $22,000  00 

And  for  the  river,  between  Newburyport  and 

Haverhill,  the  sum  of  .    .       .  '      .       ..      19,000  00 


Total,  $41,000  00 
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Gloucester  Harbor, 
Ten  thousand  dollars  have  been  appropriated  for  improve- 
ment in  this  harbor.    With  this  fund  a  number  of  rocks  and 
bowlders  have  been  removed,  leaving  a  balance  unexpended 
of  $686.84. 

Salem  Harbor. 

The  estimates  for  the  various  improvements  proposed  for 
this  harbor,  Gen.  Thorn  states  as  '$48,000.  The  amount 
actually  appropriated  by  Congress  is  $25,000. 

Under  this  appropriation,  work  was  commenced  in  Decem- 
ber last,  and  was  continued  throughout  the  month,  by  which 
9,916  cubic  yards  of  dredging  has  been  done. 

Duxbury  Harbor. 

The  appropriations  made  by  Congress  for  this  harbor  were 
$20,000.  The  work  intended  being  the  improvement  of  the 
south  channel,  which  extends  from  the  "Cow  Yard,"  in  a 
north-westerly  direction,  for  about  three  miles.  The  lower  part 
of  this  channel,  for  about  two  and  a  half  miles,  had  a  width  of 
not  less  than  200  feet,  and  a  depth  of  about  11^  feet  at  mean 
low  water.  The  upper  part  was  originally  narrow  and  crooked, 
having  a  width  of  not  more  than  80  feet.  This  part  of  the 
channel  has  been  straightened,  and  a  width  of  200  feet 
given,  with  a  depth  of  eight  feet  at  mean  low  water.  This  work 
was  completed  in  May,  1874. 

Plymouth  Harbor. 

During  the  last  five  years,  Congress  has  appropriated 
$30,500  for  the  improvement  of  this  harbor. 

This  work  has  consisted  in  the  construction  of  bulkheads, 
jetties,  and  groins,  and  the  planting  of  beach-grass. 

Previous  to  June,  1874,  twenty-three  groins  of  brush  and 
stone,  giving  a  total  length  of  3,000  feet,  and  ten  groins  of 
brush  alone,  giving  a  total  length  of  534  feet,  had  been  built. 

Bet  ween  June  and  November,  1874,  3,090  feet  of  brush 
and  stone  groins,  and  320  feet  of  brush  groins,  and  110  feet 
of  bulkhead,  have  been  built,  to  strengthen  the  beach  where 
broken  through  by  the  storm  of  November,  1873. 
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Thirty  thousand  dollars  is  estimated  as  the  sum  required 
for  the  further  improvement  and  preservation  of  this  harbor. 

Wellfleet  Harbor. 

All  the  sunken  rocks  have  been  removed  from  the  entrance 
of  this  harbor,  and  above,  to  the  extent  contemplated. 

Provincetown  Harbor. 

This  important  harbor  has  been  the  subject  of  various  pro- 
jected and  executed  works  of  improvement,  for  many  years, 
and  large  sums  have  been  appropriated  and  expended. 

During  the  past  year  (  1874)  $4,817.03  have  been 
expended  in  protecting  and  strengthening  the  outside  beach, 
near  the  "head  of  the  meadows,"  which  was  encroached  upon 
by  the  gales  of  November,  1873,  and  January,  1874,  and 
subsequent  gales.  Also  in  increasing  the  outer  end  of  the 
stone  bulkhead  at  Long  Point.  The  efficiency  of  the  work 
upon  the  outer  beach  has  been  most  successfully  tested  by  a 
violent  storm,  which  rushed  over  the  beach  and  filled  the 
space,  in  front  of  the  work,  to  a  depth  of  two  or  three  feet, 
with  sand,  adding  greatly  to  its  strength. 

Flats  ,  and  Marshes  of  East  Harbor  in  Provincetown. 

The  Board  stated  in  its  last  annual  report  that  the  marsh- 
owners  in  East-Harbor  marshes  had  refused  to  settle  their 
claims  for  damage  done  to  their  meadows  and  marshes  by  the 
construction  of  the  state  dike  across  the  outlet  of  East  Harbor, 
for  five  thousand  dollars,  the  amount  first  appropriated  for 
this  purpose,  and  to  drain  the  marshes ;  and  that,  by  reason 
of  such  refusal,  the  Board  had  taken  no  further  action  in  the 
premises. 

During  the  last  session  of  the  legislature,  however,  and 
after  the  last  report  of  the  Board  was  made,  the  East-Harbor 
parties  renewed  their  claims  in  hearings  before  the  joint  com- 
mittee on  harbors  ;  and  the  legislature  by  chapter  34  of  the 
Acts  of  1874  passed  the  following  Resolve  : — 

Resolued,  That  the  board  of  harbor  commissioners  is  hereby 
authorized  to  compromise  and  settle  in  hehalf  of  the  Commonwealth 
any  demands  that  seem  to  the  board  just,  of  any  persons  or  corpo- 
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rations  for  injuries  resulting  to  meadows,  flats  and  beaches,  in  Truro 
and  Provincetown,  in  the  county  of  Barnstable,  from  the  construc- 
tion by  the  Commonwealth  of  a  dike  across  the  outlet  of  East  Har- 
bor, or  to  purchase  in  behalf  of  the  Commonwealth  the  fee  of  said 
meadows,  flats  and  beaches,  or  any  part  of  them,  and  to  receive  in 
behalf  of  the  Commonwealth  conveyances  or  releases  of  the  same,  or 
agreements  concerning  the  same :  provided,  however,  that  such  set- 
tlements, purchases,  conveyances,  releases  or  agreements  shall  be 
subject  to  the  approval  of  the  governor  and  council ;  and  that  there 
shall  be  allowed  and  paid  out  of  the  treasury  of  the  Commonwealth 
for  the  purposes  of  this  resolve  a  sum  not  exceeding  ten  thousand 
dollars  ;  and  the  harbor  commissioners  may,  in  making  any  purchase 
of  said  meadows,  flats  and  beaches,  or,  after  the  same  have  been  con- 
ve}*ed  to  the  Commonwealth,  make  any  agreements  concerning 
future  occupation  of  the  same,  or  concerning  any  rights  or  interests 
of  persons  or  corporations  in  the  same  which  to  said  board  may 
seem  fit  and  proper,  subject,  however,  to  the  approval  of  the  gover- 
nor and  council.    [Approved  April  21,  1874. 

Owing,  partly,  to  the  difficulties  of  adjusting  the  matter 
under  consideration,  and  conferring  with  all  the  parties  in 
interest  concerning  it,  the  Board  has,  as  yet,  come  to  no  def- 
inite conclusions,  and  made  no  definite  arrangements.  The 
parties  claiming  damages  have,  however,  put  their  affairs  in 
the  hands  of  Hon.  George  Marston.  Through  his  instrumen- 
tality, the  Board  have  confident  expectation  of  making  an 
early  agreement,  satisfactory  to  the  Commonwealth  and  all 
other  parties. 

Edgartown  Harbor  and  Cot  amy  Beach. 

The  Board  is  sorry  to  announce  the  failure  of  the  attempt 
which  was  made  by  Gen  G.  K.  Warren,  in  the  fall  of  1873 
to  reopen  the  southern  outlet  of  Edgartown  Harbor,  through 
Cotamy  Beach. 

The  Board  took  an  active  initiatory  part  in  this  matter.  It 
was  first  appealed  to  by  the  town  of  Edgartown  in  its  cor- 
porate capacity,  for  such  aid  and  action  as  might  lead  to 
measures  for  the  protection  and  preservation  of  the  harbor. 
After  careful  consideration  of  the  subject  and  a  visit  to  and 
examination  of  the  locality,  the  Board  petitioned  the  Super- 
intendent of  the  Coast  Survey  for  information.  This  call  was 
cordially  a.nd  promptly  responded  to  by  Superintendent  Peirce, 
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who  ordered  re-surveys,  which  were  made,  together  with  a  com- 
prehensive study  of  the  whole  subject.  The  Board  also  sub- 
mitted this  project  to  the  United  States  Advisory  Council, 
and  received  their  endorsement  of  it.  The  Board  further 
aided  in  efforts  to  procure  the  appropriation  of  twenty  thou- 
sand dollars,  which  was  awarded  for  this  work,  by  memorial- 
izing Congress  and  advocating  what  it  deemed  the  just  and 
urgent  claims  of  the  case.  But  neither  this  Board  nor  those 
who  assisted  and  advised  it  were  consulted  during  the  entire 
progress  of  the  engineering  work,  so  that  their  information 
is  wholly  derived  from  the  printed  report  of  Geu.  Warren, 
quotations  from  the  introduction  and  conclusion  of  which 
are  given  below  : — 

Introduction. — The  improvement  designed  for  the  harbor  of  Ed- 
gartown  was  to  be  effected  by  re-opening  Cotanry  Bay  to  the  ocean 
by  an  artificial  cut  through  Cotamy  Beach,  thus  restoring  the  cir- 
culation of  the  tides  in  this  harbor  as  it  existed  prior  to  the  closing 
of  the  natural  outlet  through  Cotamy  Beach  in  1869. 

The  operations  were  confined  to  digging  through  the  beach  and 
through  the  contiguous  shoal  in  the  bay.  The  work  was  conducted 
with  care  and  energy,  aided  by  the  most  experienced  men  of  this 
part  of  our  coast  whose  services  we  could  procure. 

The  amount  of  labor  expended  and  material  removed  were  equal 
to  our  expectations,  and  the  cut  was  carried  entirely  through  the 
shoal  and  beach. 

It  was  designed  to  throw  it  open  at  the  time  of  a  favorable  high 
tide  in  the  bay,  but  a  very  feeble  tide  in  the  bay  occurred  at 
the  time  we  were  ready,  and  the  next  high  tide  in  the  ocean  com- 
ing with  a  violent  storm  broke  into  the  cut.  The  velocity  of  the 
current  was  very  great,  as  it  had  a  head  of  at  least  four  feet. 

The  current  rapidly  widened  the  cut,  but  did  not  cany  the  sand 
out  of  it,  and,  on  the  change  of  the  tide,  the  ocean-waves  closed 
the  opening  on  that  side.  Efforts  were  made  afterward  to  open  the 
cut  with  the  outflow  of  the  bay-tide,  but  the  waves  each  time  closed 
it  up  at  the  period  of  slack-water.  ***** 

Conclusion. — I  cannot  find  ground  at  present  sufficient  to  justify 
an  appropriation  for  making  the  only  opening  in  the  beach  which  I 
consider  practicable.  But  unwilling  to  stand  in  the  vr&y  of  an 
object  which  others  have  thought  so  desirable  and  eas}T  of  accom- 
plishment, I  respectfully  recommend  an  appropriation  of  $22,000, 
the  original  estimate,  to  be  paid  to  any  one  who  will  make  the  im- 
provement desired ;  letting  it  by  contract  to  the  lowest  bidder, 
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under  sufficient  guarantee  that  he  will  make  a  proper  effort,  and 
receive  compensation  upon  succeeding. 

After  a  careful  study  of  Gen.  Warren's  report,  the  Board, — 
in  view  of  all  the  circumstances  which  attended  the  failure  of 
the  enterprise,  the  stormy  weather,  and  the  small  tides  which 
resulted  from  the  lateness  of  the  season, — sees  no  reason  for 
changing  or  modifying  its  former  opinion,  or  doubting  the 
practicability  of  opening  the  inlet  at  a  more  favorable  season, 
and  when  the  relations  of  the  tides  are  such  as  to  secure  a 
first  outflow  towards  the  ocean,  and  heartily  concurs  in  the 
recommendation  of  Gen.  Warren,  that  the  work  should  be 
clone  by  contract. 

Government  Work  by  the  United  States  Engineers 
on  the  Southern  Coast  of  Massachusetts. 

Through  the  kind  attention  of  Gen.  A.  A.  Humphreys, 
chief  of  the  United  States  engineers,  the  Board  has  received 
copies  from  the  original  plans  of  the  surveys  and  works 
along  the  southern  shores  of  the  State,  in  charge  of  Gen.  G. 
K.  Warren.  These  copies  of  the  plans  and  surveys  of 
the  engineers  are  a  valuable  acquisition  to  the  archives  of 
the  Board. 

By  the  courtesy  of  Gen.  Warren,  the  Board  also  received, 
in  December  last,  printed  copies  of  his  report  upon  the  works 
and  surveys  above  referred  to.  Gen.  Warren's  report  is  too 
voluminous  to  be  transcribed  in  full  to  the  pages  of  our  own 
Report.  With  the  following  brief  notice  of  his  work  extracts 
will  be  given  from  his  report  in  the  Appendix  : 

Hyannis  Breakwater. — Ten  thousand  dollars  have  been 
expended  in  repairs  of  this  breakwater.  The  wTest  end  is 
in  good  condition,  but  the  remaining  parts  are  reported  as 
unsafe.  Gen.  Warren  estimates  further  needed  repairs  at 
$15,400. 

Wareham  Harbor. — Appropriations  amounting  to  $30,000 
have  been  made  for  this  harbor,  of  which  $20,000  have  been 
expended  in  dredging,  to  the  amount  of  46,763  cubic  yards, 
through  "Quahaug"  and  the  "Upper"  bars,  by  which  means 
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a  channel  not  less  than  60  feet  wide  and  nine  feet  deep  at 
mean  low  water  has  been  made  up  to  the  town.  A  rock 
weighing  28  tons  has  also  been  removed  from  the  channel. 
Further  work  will  be  needed  in  order  to  make  the  channel 
200  feet  wide  and  nine  feet  deep  at  mean  low  water,  for  which 
an  additional  amount  of  $10,000  will  be  required. 

Taunton  River. — Shoals,  known  as  "Blake's  Table  Rock" 
and  K  Sheep  Pen  "  have  been  removed,  and  a  cut  about  25  feet 
wide  and  600  feet  Ions:  made  through  K  Chobbet  Rock  Shoal  " 
to  the  depth  of  nine  feet  at  mean  low  water.  Additional  work 
of  improvement  is  recommended,  the  estimate  for  which  is 
$22,000,  which  can  be  advantageously  expended  in  one  year. 

Edgartown  Harbor. — By  Act  of  Congress  of  June  11, 
1872,  an  appropriation  of  $20,000  was  made  for  the  protec- 
tion and  preservation  of  this  important  harbor, — the  work 
contemplated  being  the  restoration  of  its  former  southern 
outlet,  by  an  opening  through  Cotamy  Beach. 

Work  was  commenced,  under  the  direction  of  Gen.  War- 
ren, on  July  21,  1873,  and  continued  until  October  27,  when 
it  was  destroyed  by  the  gale  of  that  date.  Some  slight 
work  was  resumed  on  October  31  and  November  6,  without 
results,  when  the  work  of  opening  the  beach  was  abandoned 
after  $18,624.52  were  expended.  Gen.  Warren  proposes  the 
use  of  the  remainder  of  the  appropriation  for  a  survey  to 
w  ascertain  what  the  injury  has  been  in  the  last  five  years,  and 
whether  it  is  not  better  to  dredge  at  Edgartown  thau  at  Cot- 
amy  Beach." 

Survey  of  Wood's  Hole  Harbor. — This  survey  has  resulted 
in  the  recommended  improvement  of  removing  rocks  inter- 
fering with  the  present  steamboat  navigation,  at  a  cost  of 
$5,000.  The  further  sum  of  $22,000  is  estimated  for  a  more 
thorough  and  extensive  improvement,  wdiich  Gen.  Warren 
earnestly  recommends  for  this  important  passage-way. 

Survey  of  (he  Harbor  of  Fall  River. — A  survey  of  this 
harbor  has  been  made,  resulting  in  the  recommendation,  by 
Gen.  Warren,  of  improvements  which  he  estimates  at  $15,000, 
— $10,000  of  which  have  been  appropriated  by  Congress. 
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Plans  Approved 

By  the  Board  of  Harbor  Commissioners  during  the  Year  1874,  for 
the  Erection  of  Structures  in  or  over  Tide-water,  and  Licenses 
Gh 'anted  for  such  Structures. 

1.  Road  Commissioners  of  the  town  of  Manchester,  for  the 

construction  of  a  stone-and-wood  bridge  across  Ed- 
ward's Creek.    Approved  January  7,  1874. 

2.  Old  Colony  Railroad  Company,  to  widen  its  bridge  over 

Fort-Point  Channel.    Approved  January  21,  1874. 

3.  Robert  Crosbie,  for  leave  to  build  a  pile-wharf  in  East 

Boston.    Approved  January  28,  1874. 

4.  James  Buffum,  for  leave  to  extend  his  wharf  in  Lvnn 

Harbor.    Approved  February  11,  1874. 

5.  Weetamoe  Mills,  for  leave  to  construct  a  wharf  in  Fall 

River.    Approved  February  18,  1874. 

6.  Old  Colony  Railroad  Company,  for  leave  to  widen  its 

wharf  in  Fort-Point  Channel.  Approved  March  4, 
1874. 

7.  Horace  Cousen,  for  leave  to  extend  his  wharf  in  Charles 

River,  near  Brookline  Bridge.  Approved  March  11, 
1874. 

8.  Edward  B.  Lane,  for  leave  to  extend  his  wharf  and  fill 

flats  in  Salem  Harbor.    Approved  March  18,  1874. 

9.  Jarvis  R.  Nickerson  and  Washington  Robbins,  for  leave 

to  build  a  wharf  in  Cotuit.  Approved  March  18, 
1874. 

10.  N.  H.  Bearse,  for  leave  to  build  a  wharf  in  East  Bay, 

Barnstable.    Approved  March  18,  1874. 

11.  William  R.  Clark,  for  leave  to  build  sea-walls  between 

Foster's  Wharves.    Approved  March  25,  1874. 

12.  Boston  Gas  Light  Company,  for  leave  to  build  a  sea-wall 

on  Commercial  Point.    Approved  March  25,  1874. 

13.  Charles  A.  Ropes,  for  leave  to  extend  his  wharf  on  piles 

in  Salem  Harbor.    Approved  March  25,  1874. 

14.  Eastern  Railroad  Company,  for  leave  to  build  a  bridge 

across  Prison-Point  Bay.    Approved  April  8,  1874. 

15.  City  of  Boston,  for  leave  to  rebuild  the  foundation  of 

draw  in  Broadway  Bridge.    Approved  April  15,  1874. 
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16.  City  of  Boston,  for  leave  to  bnild  Eastern-Avenue  Bridge 

across  Fort-Point  Channel.    Approved  April  15,  1874. 

17.  Fitchburg  Railroad  Company,  for  leave  to  drive  piles  to 

support  a  railroad  track  scale  in  its  bridge  over  Charles 
River.    Approved  April  22,  1874. 

18.  The  Philadelphia  &  Reading  Coal  and  Iron  Company,  for 

leave  to  extend  its  wharf  in  New  Bedford  Harbor. 
Approved  April  22,  1874. 

19.  W.  S.  Fretch  &  Company,  for  leave  to  deposit  dredged 

material  in  Salem  Harbor.    Approved  April  29,  1874. 

20.  F.  H.  Moulton,  for  leave  to  construct  a  pile-pier  in  Salem 

Harbor.    Approved  May  6,  1874. 

21.  Alexander  Gayland,  for  leave  to  build  a  wharf  in  Prov- 

incetown  Harbor.    Approved  May  6,  1874. 

22.  City  of  Boston,  for  leave  to  extend  the  Northerly-Guard 

Pier  on  the  North  Ferry,  East  Boston.  Approved 
May  13,  1874. 

23.  Swett  &  Company,  for  leave  to  extend  their  wharf  in 

Gloucester  Harbor.    Approved  May  20,  1874. 

24.  City  of  Boston,  for  leave  to  modify  the  foundation-pier 

for  the  draw  of  Eastern- Avenue  Bridge.  Approved 
May  20,  1874. 

25.  George  Bancroft,  for  leave  to  construct  a  bulkhead  and 

wharf  in  Charles  River,  Cambridge.  Approved  May 
27,  1874. 

26.  Allen  Reed,  for  leave  to  construct  a  pile-wharf  in  Prov- 

incetown  Harbor.    Approved  June  3,  1874. 

27.  John  K.  Hodgdon,  for  leave  to  extend  his  wharf  in 

Chelsea  Creek.    Approved  June  3,  1874. 

28.  Samuel  Knowles,  for  leave  to  build  a  wharf  in  Province- 

town  Harbor.    Approved  June  10,  1874. 

29.  Dennis   &  Ayer,  for  leave  to  extend  their  wharf  in 

Gloucester  Harbor.    Approved  June,  1874. 

30.  Oriental  Coal  Oil  Company,  for  leave  to  extend  their 

wharf  in  Mystic  River.    Approved  June  26,  1874. 

31.  Walen  &  Allen,  for  leave  to  extend  their  wharf  in 

Gloucester  Harbor.    Approved  July  3,  1874. 

32.  Leighton  &  Company,  for  leave  to  extend  their  wharf  in 

Gloucester  Harbor.    Approved  July  3,  1874. 
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33.  John  E.  Cassidy,  for  leave  to  build  a  sea-wall  in  Charles 

River,  Watertown.    Approved  July  8,  1874. 

34.  John  Pew,  for  leave  to  extend  his  wharf  in  Gloucester 

Harbor.    Approved  July  8,  1874. 

35.  James  A.  Woodbury,  Solomon  A.  Woods  and  Frederick 

Pope,  for  leave  to  fill  flats  in  Charles  River,  Cambridge, 
between  West  Boston  and  Cragie  bridges.  Approved 
July  8,  1874. 

36.  Pool  &  Cunningham,  for  leave  to  extend  their  wharf  in 

Gloucester  Harbor.    Approved  July  15,  1874. 

37.  Boston  &  Albany  Railroad  Company,  for  leave  to  build 

docks  on  its  flats  in  South  Boston.  Approved  July 
24,  1874. 

38.  Benjamin  Lancy,  for  leave  to  extend  his  wharf  in  Prov- 

incetown  Harbor.    Approved  August  12,  1874. 

39.  Choate  Burnham,  for  leave  to  build  sea-walls  in  Dor- 

chester Bay.    Approved  August  12,  1874. 

40.  Boston  Gas  Light  Company,  for  leave  to  dredge  in 

Neponset  River.    Approved  August  19,  1874. 

41.  Fall  River  Iron- Works  Company,  for  leave  to  extend 

its  wharves  in  Fall  River.  Approved  August  26, 
1874. 

42.  Old  Colony  Railroad  Company,  for  leave  to  build  a  bridge 

over  Taunton  River,  between  Fall  River  and  Somerset. 
Approved  August  26,  1874. 

43.  Boston  &  Lowell  Railroad  Corporation,  for  leave  to 

widen  its  bridge  over  Charles  River,  and  building  a 
new  draw  in  its  freight-bridge.  Approved  September 
16,  1874. 

44.  Edmund  Dunlin,  for  leave  to  dredge  and  fill  flats  in  South 

Bay.    Approved  September  30,  1874. 

45.  City  of  Boston,  for  leave  to  extend  Swett  Street  across 

South  Bay.    Approved  September  30,  1874. 

46.  J.  R.  Bassett,  for  leave  to  build  a  wharf  in  Charles  River, 

Cambridge.    Approved  September  30,  1874. 

47.  Henry  L.  Batchelder,  for  leave  to  extend  his  wharf  in 

Fort-Point  Channel.    Approved  September  30,  1874. 

48.  H.  Barker  &  Co.,  for  leave  to  build  a  sea-wall  in  Charles 

River,  Newton.    Approved  October  8,  1874. 
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49.  Josiah  Quincy,  for  leave  to  dredge  a  channel  in  Quincy 

Bay.    Approved  October  29,  1874. 

50.  Joseph   Friend,  for   leave   to    extend   his    wharf  in 

Gloucester  Harbor.    Approved  December  2,  1874. 

51.  John  W.  Wheeler,  for  leave  to  build  a  wharf  in  Goose 

or  Granite  Cove,  Gloucester.  Approved  December 
9,  1874. 

52.  Nathaniel  Parsons,  for  leave  to  build  a  wharf  in  Goose  or 

Granite  Cove,  Gloucester.  Approved  December  9, 
1874. 

53.  Boston,  Revere  Beach  &  Lynn  Railroad  Company,  for 

leave  to  construct  a  bridge  over  Sales  Creek,  Revere. 
Approved  December  16,  1874. 

54.  City  of  Boston,  for  leave  to  rebuild  the  draw-pier  in 

Broadway  Bridge,  over  Fort-Point  Channel.  Ap- 
proved December  16,  1874. 

55.  David  Conwell,  for  leave  to  extend  his  wharf  in  Province- 

town.    Approved  December  23,  1874. 

56.  John  F.  Wonson  &  Co.,  for  leave  to  extend  their  wharf 

in  Gloucester.    Approved  December  30,  1874. 


Legislative  Committee  Hearings. 

1874. 

Feb.  26.    On  the  petition  of  the  Mayor  of  Chelsea,  for 
authority  to  establish  bathing-houses. 
26.    W.  H.  Brooks,  for  leave  to   extend  his  wharf  in 
Chelsea. 

Mar.  4.  Mayor  of  Cambridge,  for  authority  to  build  a 
bridge  across  Charles  River,  from  Cambridge  to 
some  point  on  Beacon  Street. 
5.  Mayor  of  Cambridge,  for  authority  to  lay  out  an 
Avenue  from  Brattle  Street,  Cambridge,  to 
Market  Street  (Ward  19),  Boston. 
5.    James  A.  Woodbury  and  others,  for  incorporation 

of  the  Cambridge  Improvement  Compairy. 
10.    Samuel  Knowles,  for  leave  to  build  a  wharf  in 

Provincetown. 
10.    Boston,  Revere  Beach  &  Lynn  Railroad  Com- 
pany, for  leave  to  establish  a  Ferry  between 
Boston  and  East  Boston. 
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Harvey  Scudder,  for  leave  to  build  a  wharf  in 
Barnstable. 

George  Dickerman,  for  leave  to  build  a  wharf  in 

in  Mattapoisett. 
Mayor  of  Cambridge,  for  authority  to  build  a 

bridge  across  Charles  River. 
H.  W.  Wilson,  J.  F.  Paul  and  Edward  Atkinson 
and  others,  for  legislation  to  improve  South  Bay. 

« 

Hearings  before  the  Board. 

One  hearing  on  the  petition  of  Jonathan  Seavey,  in  relation 
to  detention  of  his  vessel  in  the  draw  of  the  Boston  &  Lowell 
Railroad  bridge  across  Charles  River. 

One  hearing  on  the  petition  of  the  Old  Colony  Railroad 
Company ,  for  leave  to  drive  piles  along  its  frontage  in  Fort- 
Point  Channel. 

Three  hearings  on  the  petition  of  Cook,  Jordan  &  Morse, 
for  leave  to  build  wharves  in  Mill  Creek,  Neponset  River. 

One  hearing  on  the  petition  of  Charles  A.  Ropes,  for  leave 
o  extend  his  wharf  in  Salem. 

Three  hearings  on  the  petition  of  R.  Murphy,  for  leave  to 
build  a  boat-house  on  piles,  north  side  of  Dover-Street  bridge. 

One  hearing  on  the  petition  of  the  Boston  Boat  Club,  for 
leave  to  place  a  boat-house  on  Charles  River  at  WesJ;  Boston 
Bridge . 

Three  hearings  in  regard  to  Eastern- Avenue  Bridge  across 
Fort-Point  Channel. 

Three  hearings  in  regard  to  a  change  in  the  harbor  line, 
between  the  wharf  of  Leisfhton  &  Co.  and  the  wharf  of 
John  Pew  &  Son,  Gloucester  Harbor. 

Three  hearings  in  regard  to  bridge  built  by  the  Eastern 
Railroad  Company  across  Prison-Point  Bay. 

One  hearing  on  the  petition  of  the  Philadelphia  &  Reading 
Coal  and  Iron  Company,  for  leave  to  extend  its  wharf  in 
New  Bedford. 

Two  hearings  with  Street  Commissioners  of  the  city  of 
Boston,  in  regard  to  the  extension  of  Swett  Street  across 
South  Bay. 

Six  hearings  on  the  petition  of  James  A.  Woodbury,  S. 

5 


Mar.  10. 
10. 
17. 
17. 
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A.  Woods  and  Frederick  Pope,  for  leave  to  fill  flats  in  Cam- 
bridge, between  West  Boston  and  Cragie  bridges. 

Two  hearings  on  the  petition  of  the  New  Bedford  Railroad 
Company,  for  leave  to  fill  flats  in  New  Bedford. 

Two  hearings  with  Boston  &  Lowell  Railroad  Company, 
in  regard  to  the  building  of  a  new  draw  in  its  freight-bridge 
across  Charles  River. 

One  hearing  on  the  petition  of  the  Oriental  Coal  Oil  Com- 
pany, for  leave  to  extend  its  wharf  in  Mystic  River. 

One  hearing  on  the  petition  of  Leighton  &  Co.,  for  leave  to 
extend  their  wharf  in  Gloucester  Harbor. 

Two  hearings  on  the  petition  of  the  Mayor  of  Cambridge, 
in  regard  to  the  floats  on  the  Boston  pier  of  Cragie  Bridge, 
kept  by  Cyrus  Bruce. 

One  hearing  on  the  petition  of  the  Old  Colony  Railroad 
Company,  in  regard  to  a  change  in  the  location  of  its  bridge 
across  Taunton  River,  between  the  city  of  Fall  River  and  the 
town  of  Somerset. 

One  hearing  with  the  railroad  commissioners,  in  regard  to 
the  proposed  bridge  across  Taunton  River,  built  by  the  Old 
Colony  Railroad  Company. 

Four  hearings  on  the  petition  of  Nathaniel  Parsons  and 
J.  W.  Wheeler,  for  leave  to  build  wharves  in  Goose  or 
Granite  Cove,  Gloucester. 

One  hearing  with  the  Mayors  of  Cambridge  and  Somerville, 
in  regard  to  filling  flats  in  Miller's  River,  near  Boston  & 
Lowell  Railroad. 

Two  hearings  on  the  petition  of  Winslow  Stewart  and  Co. 
and  others,  in  regard  to  filling  done  by  the  Boston  &  Lowell 
Railroad  Company  in  Mystic  River. 

Three  hearings  on  the  petition  of  Edmund  Durgin,  for  leave 
to  dredge  and  fill  flats  in  South  Bay. 

One  hearing  on  the  petition  of  Henry  L.  Batchelder,  for 
leave  to  extend  his  wharf  in  Fort-Point  Channel. 

One  hearing  on  the  petition  of  Roland  S.  Hart,  in  relation 
to  illegal  filling  done  by  the  Boston  Land  Company  in 
Revere. 

One  hearing  on  the  petition  of  Atkins  Nickerson  and  others, 
of  Provincetown,  in  regard  to  rights  of  shore  and  wharf  own- 
ers in  Provincetown  Harbor. 
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One  hearing  on  the  petition  of  Jenness  &  Bartlett,  in  rela- 
tion to  obstructions  in  the  draw-way  in  bridge  across  Merri- 
mac  River,  between  Haverhill  and  Bradford. 

Two  hearings  on  the  petition  of  David  G.  Allen,  for  leave 
to  extend  his  wharf  in  Gloucester  to  the  commissioners'  line. 

Plans  and  Surveys. 
Preparation  of  Plans  for  Annual  Reports. 

Two  plans,  showing  old  and  proposed  new  harbor  lines  in 
South  Bay. 

One  plan,  showing  areas  of  South  Boston  Flats  to  be 
exchanged  between  the  Commonwealth  and  the  Boston  & 
Albany  Railroad  Company. 

Survey  of  flats  in  front  of  city  institutions,  for  the  purpose 
of  dumping  material  dredged  from  Upper  Middle  Bar. 

Survey  in  Charles  River,  for  the  purpose  of  wharf  exten- 
sion by  H.  Cousen,  near  Brookline  Bridge. 

Survey  in  Salem  on  account  of  wharf  extension  by  Charles 
A.  Ropes. 

One  plan,  showing  the  territory  of  the  Boston  &  Lowell 
Railroad  Company  in  Miller's  River. 

Survey  on  account  of  establishing  a  harbor  line  in  Mystic 
River,  south  channel. 

Survey  in  New  Bedford  on  account  of  wharf  extension  by 
the  Philadelphia  and  Reading  Coal  and  Iron  Company. 

Survey  in  Gloucester,  for  the  purpose  of  changing  the  har- 
bor lines. 

Survey  in  Salem  for  the  purpose  of  determining  dumping 
ground  for  dredged  material. 

Survey  in  Charles  River  between  West  Boston  and  Cragie 
bridges,  on  account  of  the  Cambridge  Improvement  Company, 
and  two  plans  made  of  same. 

Survey  to  establish  the  harbor  line  on  Commercial  Point 
and  Mill  Creek. 

One  plan  to  accompany  report  of  engineer,  for  the  purpose 
of  wharf  extension  in  Mystic  River. 

Survey  and  inspection  of  Hick's  Bridge  over  Westport 
River. 
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Survey  in  Gloucester,  for  the  purpose  of  wharf  extensions 
by  Nathaniel  Parsons  and  J.  W.  Wheeler. 

Survey  of  Junction  Shoal,  Boston  Harbor,  and  plan  made 
of  same. 

The  above  record  indicates  an  encouraging  interest  and 
activity  in  enterprises  of  harbor  and  coast  improvement. 
Notwithstanding  the  depressed  condition  of  business  and 
money  matters,  the  number  of  licenses  applied  for  and 
granted  by  the  Board,  and  the  inquiries  for  information  which 
have  been  made,  compare  favorably  with  that  of  former 
years. 

Fifty-six  plans  for  various  structures  and  improvements 
within  the  tide-waters  of  the  Commonwealth,  have  been 
approved  during  the  last  year. 

JOSIAH  QUINCY, 
F.  W.  LINCOLN, 
J.  N.  MARSHALL, 
W.  T.  GRAMMER, 
ALBERT  MASON, 
Board  of  Harbor  Commissioners. 
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[A.] 

IMPROVEMENT  OF  SOUTH  BOSTON  FLATS. 


Report  of  Engineer  in  Charge,  December  31,  1874. 

Work  was  begun  under  the  contract  of  Messrs.  Clapp  and  Ballou 
and  the  Rockport  Granite  Company,  in  October,  1873,  b}^  dredging 
in  the  location  for  the  heav3r  sea-wall,  the  material  being  deposited 
for  filling  the  flats  of  the  Commonwealth,  to  be  inclosed  by  the  wall. 
This  work  progressed,  with  some  slight  interruption,  up  to  Septem- 
ber, 1874,  when  the  whole  area  proposed  to  be  filled  had  been  filled 
as  high  as  it  was  practicable  to  do,  by  dumping  from  scows  at  high 
water.  The  contractors  have  been  now,  for  several  months,  experi- 
menting upon  some  apparatus  for  raising  the  mud  to  a  higher  level, 
but  so  far  without  success  ;  so  that  the  dredging  has  ceased  for  some 
time,  after  having  removed  about  160,000  cubic  }'ards.  The  price  to 
be  paid,  under  the  contract  for  this  work,  was  thirty-nine  cents  per 
superficial  foot  for  the  ground  filled  to  grade  sixteen.  The  average 
depth  was  found  to  be  such  as  to  make  this  price  equivalent  to 
about  fifty-eight  cents  per  cubic  yard  of  material. 

But  as  the  work  hitherto  done,  b}'  dumping  from  scows,  is  much 
less  costly  to  the  contractor,  per  cubic  yard,  than  the  portion  to  be 
done  hereafter,  where  the  material  must  be  raised  higher  that  the 
tide  will  float  it,  I  have  not  felt  justified  in  estimating  the  value  of 
the  work  actually  done  as  over  forty-five  cents  per  }'ard,  and  my 
monthly  reports  for  partial  payments  have  accordingly  been  carried 
out  at  the  latter  rate.  The  whole  amount  of  filling  yet  remaining 
to  be  done  upon  the  section  in  progress,  reserving  a  space  for  a 
dock,  will  be  about  435,700  cubic  3'ards. 

Soon  after  the  beginning  of  the  dredging  and  filling ;  viz.,  in 
November,  1873,  work  was  begun  upon  the  pile  foundation  for  the 
light  wall  along  Fort-Point  Channel.  This  was  prosecuted,  as  the 
weather  permitted,  during  the  winter,  and  the  masonry  was  begun 
in  the  latter  part  of  March,  1874,  and  continued  till  the  completion 
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of  the  work,  from  the  boundary  of  the  Boston  Wharf  Compan3T's  flats, 
for  six  hundred  and  forty-one  feet,  being  nearly  to  the  point  fixed 
upon  for  the  beginning  of  the  heavy  wall.  This  structure  is  now 
essentially  finished,  and  will,  in  my  opinion,  compare  favorably 
with  the  best  work  of  its  class  in  the  country. 

In  April,  1874,  work  was  begun  in  depositing  rubble  for  the 
heavy  wall,  in  the  trench  which  had  been  dredged  for  the  purpose, 
and  progressed  till  the  present  time.  We  now  have  the  base  of 
this  structure  nearly  finished,  from  the  end  of  the  light  wall  to  the 
point  where  the  first  dock  is  proposed,  say  765  feet  in  length,  con- 
taining some  12,000  cubic  yards  of  material.  Most  of  this  has 
already  been  levelled  up  by  divers,  to  receive  the  cut  granite. 
Great  care  has  been  taken  to  insure  the  compactness  of  this 
material.  It  has  received  the  repeated  inspection  of  divers  em- 
ployed by  the  State,  as  well  as  the  occasional  personal  inspection  of 
a  more  intelligent  kind,  through  Mr.  Joseph  0.  Osgood,  in  whose 
fidelity  and  thoroughness  I  have  great  confidence. 

During  the  month  of  September,  1864,  the  work  of  laying  the  cut 
stone  for  the  heavy  wall  was  begun,  and  is  still  in  progress,  when 
the  weather  allows. 

Some  dela}-  was  occasioned  in  beginning  this  work,  arising  from 
its  novelt}',  and  the  difficulty  in  having  the  specifications  well 
understood  at  the  quarries,  where  the  stone  should  be  dressed  to 
the  proper  shape  and  dimensions,  for  no  opportunity  is  had  for  such 
dressing  after  their  arrival.  The  material  is  brought  from  Cape 
Ann  by  sloops,  and  laid  in  places  as  unloaded  by  divers,  who  adjust 
each  stone  in  its  place,  while  lowered  to  them  by  steam-derricks  on 
the  sloop's  deck.  About  1,105  }Tards  of  this  masonry  have  been 
laid,  mostly  in  the  lower  courses,  all  the  work  being  still  several 
feet  below  low  water. 

Now  that  the  workmen  have  become  familiar  with  the  matter, 
the  progress  may  be  expected  to  be  more  rapid,  whenever  the 
weather  allows ;  and  though  it  may  not  be  completed  as  soon  as 
agreed,  viz.,  August  1,  1875,  it  will  perhaps  be  finished  in  season 
to  meet  commercial  demands  for  its  use.  The  work  of  completing 
the  heavy  wall  up  to  the  boundary  between  the  flats  of  the  Common- 
wealth and  those  sold  to  the  Boston  and  Albany  Railroad  Company, 
with  the  filling  contemplated,  reserving  space  for  one  dock,  will 
cost,  at  rates  of  present  contract,  about  as  shown  in  the  estimate 
given  below,  reckoning  from  the  beginning. 
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Estimate  of  whole  cost  of  improvement  of  section  of  flats  betweeen 
Fort-Point  Channel  and  the  fiats  of  the  Boston  &  Albany  R.  R. 
Co.,  exclusive  of  the  dock,  for  which  space  is  reserved. 

885,000  square  feet  filling,  at  39  cents,     .       .       .  $345,150  00 

715  lin.  feet  light  wall,  at  $39,   27,885  00 

815  lin.  feet  heavy  wall,  at  $236,      ....  192,340  00 

140  lin.  feet  heavy  wall  beyond  dock,  at  $248,  .       .  34,720  00 

Total  cost  when  finished,     ....     $600,095  00 


Value  of  work  to  date,  .  .  .  .  .  $155,000  00 
Value  of  work  to  be  done,  $445,095  00 

Respectfully  submitted  by 

Your  obedient  servant, 

EDWARD  S.  PHILBRICK. 

6 


42         HARBOR  COMMISSIONERS'  REPORT.  [Jan. 


[B.] 

United  States  Engineers'  Office,  ) 
Boston,  Mass.,  January  11,  1875.  ) 

Hon.  Josiah  Quixcy,  Chairman,  Board  of  Harbor  Commissioners,  Boston,  Mass. 

Sir, — I  have  the  pleasure  of  furnishing,  in  compliance  with  the 
request  contained  in  your  letter  of  the  31st  ultimo,  a  cop}'  of  my 
report  to  the  Chief  of  Engineers,  on  the  several  works  under  my 
charge,  for  the  improvement  of  harbors  and  rivers  in  the  State  of 
Massachusetts,  for  the  six  months  ending  December  31,  1874. 

Very  respectfully, 

Your  obedient  servant, 

GEO.  THOM, 

Lieut. -Col.  of  Engineers,  Bvt.  Brig. -Gen.  U.  S.  A. 


I.  Improvement  of  Boston  Harbor,  Massachusetts. 

The  several  works  projected  and  in  progress  for  the  improvement 
and  preservation  of  this  harbor,  consist  of  the  following,  viz. : — 

1.  The  sea-wall  for  the  protection  and  preservation  of  Point 

Allerton ; 

2.  The  sea-wall  for  the  protection  and  preservation  of  Great  Brew- 

ster Island  ; 

3.  The  sea-walls  for  the  protection  and  preservation  of  Lovell's 

Island ; 

4.  The  sea-wall  for  the  protection  and  preservation  of  Gallop's 

Island  ; 

5.  The  sea-wall  for  the  protection  and  preservation  of  the  North 

Head  of  Long  Island  ; 
G.  The  sea-wall  for  the  protection  and  preservation  of  Deer  Island; 

7.  Straightening,  widening  and  deepening  the  main  ship-channel 

in  the  Narrows ; 
(a.)  At  the  west  end  of  Great  Brewster  Bar  ; 
(b.)  At  the  south-east  point  of  Lovell's  Island  ;  and 
(c.)  At  the  south-west  point  of  Lovell's  Island. 

8.  Widening  and  deepening  the  channel  through  the  Upper  Middle 

Bar ; 

9.  Removal  of  Nash's  Rock  ; 

10!  Completing  the  removal  of  KeUy's  Rock  ; 
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11.  Removal  of  a  sunken  ledge  situated  in  u  The  Narrows,"  be- 

tween George's  Island  and  Great  Brewster  Spit ; 

12.  Removal  of  State  and  Palmyra  rocks,  on  the  southern  spurs  of 

the  Lower  Middle ; 

13.  Surveys  of  sunken  rocks. 

1.  Sea-iuall  on  Point  Allerton. — Work  was  commenced  upon  this 
sea-wall,  in  September,  1870,  and  was  completed  in  May,  1874, 
having  been  built,  for  the  most  part,  under  four  separate  contracts 
with  Mr.  James  M.  Andrews,  of  Biddeford,  Me.,  made  respectively 
May  24,  1870,  July  26,  1871,  August  24,  1872,' and  May  8,  1873. 
The  last  contract  provided  for  completing  this  sea-wall  at  the  same 
prices  as  in  previous  contracts,  viz. : — 

1.  Granite  wall  (including  granite  facing  and  coping  concrete 
foundation  and  back-filling),  at  $77.90  per  linear  foot. 

2.  Concrete  for  additional  foundation,  if  required,  in  excess  of 
that  called  for  by  the  drawings  and  specifications,  at  $11  per  cubic 
yard ; 

3.  Excavation  for  foundation,  at  $1  per  cubic  yard  ; 

4.  Back-filling  of  each,  at  fifty  cents  per  cubic  yard  ; 

5.  Paving  (including  paving-stones  and  cobble-stones,  shingle 
and  gravel  for  bedding),  at  $6.40  per  superficial  }Tard. 

The  total  quantity  of  work  done  under  this  contract  in  comple- 
tion of  the  sea-wall,  was  as  follows,  viz. : — 

277.2  linear  feet  of  granite  wall ; 

1,1 89-J  cubic  yards  of  excavation  for  the  foundation  ; 

5,359^  cubic  yards  of  earth  back-filling  ; 

1,905  superficial  yards  of  granite  paving. 

In  addition  to  the  above  contract  work,  there  have  been  built 
since  July  1,  1873,  for  the  protection  of  the  concrete  foundation  of 
this  sea-wall,  where  most  exposed  to  injury  by  storms  and  currents, 
1,005  linear  feet  of  granite  apron,  and  eight  jetties,  in  which  have 
been  placed  1,598.94  tons  of  granite  grout.  This  apron  has  an 
average  width  of  about  ten  feet,  is  from  two  to  three  feet  in  height, 
and  extends  all  along  the  fourth,  fifth,  sixth,  seventh  and  eighth 
faces,  counting  from  the  east,  and  for  about  fifty  feet  along  the  first 
faee,  and  along  the  western  wing-wall,  in  order  to  protect  its  junc- 
tion with  the  shore  crest.  The  several  jetties  have  a  length  of 
twenty-five  to  thirty  feet,  a  width  of  about  six  to  eight  feet,  and  a 
height  of  two  to  three  feet,  and  are  placed  five  at  the  fourth,  fifth, 
sixth,  seventh  and  eighth  angles,  two  from  the  middle  of  the  first 
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and  seventh  faces,  and  one  at  the  easterty  wing-wall.  The  total 
length  of  this  sea-wall,  as  completed,  is  l,202j-  feet. 

2.  Sea-wall  on  Great  Breivster  Island. — This  wall,  2,800  feet  in 
length,  was  built  for  the  protection  of  the  north  and  south  heads  of 
the  island,  and  full}'  answers  the  purpose  intended.  It  was  com- 
menced in  1849,  and  was  continued  through  the  year  1850,  when 
work  upon  it  was  suspended.  Since  then  it  has  been  continued 
from  time  to  time  as  appropriations  have  been  made  for  it.  It  is 
now  in  good  condition,  not  requiring  any  repairs. 

3.  Sea-walls  on  LovelVs  Island. — There  are  two  sea-walls  on  this 
island,  one  of  which  was  built  thirt}r  years  ago,  for  the  protection 
of  its  north  head,  and  the  other  in  1867  and  1868,  for  the  protection 
of  the  south-east  bluff  for  a  length  of  about  800  feet.  These  sea- 
walls have  been  recently  repaired  and  are  now  in  good  condition. 

4.  Sea-wall  on  Gallop's  Island. — This  sea-wall  is  1,745  feet  in 
length.  "Work  upon  it  was  commenced  in  the  }-ear  1868,  and  was 
completed  in  September,  1871.  The  violent  storms  and  currents  to 
which  this  wall  is  exposed,  have  laid  bare  its  concrete  foundation  to 
such  a  degree  as  to  have  rendered  necessar}',  for  its  protection  and 
preservation,  a  stone  apron  throughout  nearly  its  whole  length,  with 
jetties  projecting  outwards  from  its  faces.  This  work  was  com- 
menced in  August,  1873,  and  completed  in  April,  1874.  The  apron 
extends  along  the  base  of  this  wall  for  a  length  of  1,655  feet,  being 
on  the  most  exposed  faces  of  the  wall,  ten  feet  in  width.  Eight 
jetties  have  been  built  at  and  near  the  angles  of  the  wall,  of  which 
five  are  of  split  granite,  bedded  in  part  in  concrete,  laid  in  trenches, 
and  surrounded  with  a  concrete  apron,  each  being  eighteen  feet  in 
length  and  five  feet  in  width.  The  quantit}'  of  stone  used  in  this 
work  was  about  1,450  tons. 

5.  Sea-wall  on  the  North  Head  of  Long  Island. — Work  was  com- 
menced upon  this  sea-wall  in  August,  1870,  and  has  been  continued 
for  the  most  part  under  contracts  with  Mr.  James  Andrews,  of  Bid- 
deford,  Me.,  made  respectively  May  24,  1870,  July  26,  1871, 
August  23,  1872,  and  May  8,  1873  ;  the  last  of  which  provided  for 
completing  this  sea-wall  at  the  same  prices  as  in  previous  contracts, 
viz. : — 

1.  Granite  wall  (including  granite  facing  and  coping,  concrete 
foundation  and  backing),  at  $58.19  per  linear  foot ; 

2.  Concrete  for  additional  foundation,  if  required,  in  excess  of 
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that  called  for  by  the  drawings  and  specifications,  at  $10.25  per 
cubic  yard ; 

3.  Excavation  for  the  foundation,  at  $1  per  cubic  yard  ; 

4.  Back-filling,  at  fifty  cents  per  cubic  yard  ; 

5.  Paving  (including  paving-stones  and  cobble-stones,  shingle 
and  gravel  for  bedding),  at  $5  per  superficial  yard. 

The  contractor  commenced  work  under  his  last  contract,  in  May, 
1873,  and  continued  it  until  its  completion,  in  July,  1874.  The 
work  done  under  the  contract  of  May  8,  1873,  was  as  follows,  viz.  : 

541Tyo5cr  linear  feet  of  granite  wall ; 
l,335TV(j    cubic  yards  of  excavation  for  the  foundation  ; 
5,617x50     cubic  yards  of  earth  back-filling  ; 
3,39 lT9o3o5(y  superficial  yards  of  granite  paving. 

The  length  of  this  sea-wall  is  2,080  feet. 

In  addition  to  the  above  contract  work,  there  have  been  built  since 
about  the  first  of  April,  1874,  for  the  protection  of  the  concrete 
foundation  of  this  sea-wall  where  most  exposed  to  injury  by  storms 
and  currents,  about  975  linear  feet  of  stone  apron,  and  ten  jetties. 
This  work  was  completed  early  in  August,  1874. 

6.  Sea-walls  on  Deer  Island. — The  three  sea-walls  on  this  island 
were  built  about  thirty-five  years  ago,  for  the  protection  and  preser- 
vation of  the  north,  middle  and  south  heads,  and  were  respectively 
1,740,  840,  and  420  feet  in  length.  The  injury  which  these  walls 
had  sustained  from  the  violence  of  the  storms  was  such  as  to  neces- 
sitate the  rebuilding  of  them  to  a  great  extent.  This  was  com- 
menced in  1865,  and  completed  in  1869.  Repairs  have  recently 
been  made  where  necessary,  so  that  the  walls  are  now  in  good  con- 
dition. 

7.  Straightening,  Widening  and  Deepening  the  main  Ship-channel 
at  "  The  Narrows" — This  work  consists  in  the  removal  of  portions 
of  Brewster  Spit  and  Lo veil's  Island,  so  as  to  obtain  a  depth  of 
twenty-three  feet  at  mean  low  water,  for  a  width  of  600  feet, 
with  proper  slopes  up  the  eighteen-feet  curve.  Work  was  com- 
menced on  Lovell's  Island  in  1867,  and  continued  during  that  and 
the  two  following  years,  until  suspended  for  want  of  funds.  The 
officer  then  in  charge  of  this  work  reported  that  by  these  operations 
the  whole  south-west  point  of  this  island  was  cut  off  for  a  width  of 
260  feet  from  the  top  of  the  bank  in  a  regular  slope  to  a  depth  of 
twenty-three  feet  at  mean  low  water ;  and  that  the  channel  at  that 
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point  had  been  widened  at  the  depth  of  the  eighteen-feet  curve 
from  its  former  width  of  365  feet  to  625  feet. 

With  a  view  to  ascertaining  the  condition  of  the  channel  in  "  The 
Narrows "  and  its  vicinit}T,  and  what  changes,  if  an}r,  had  taken 
place  therein  since  the  completion  of  the  improvements  there,  in- 
cluding the  enlargement  of  the  channel  at  Lovell's  Island,  a  re- 
survey  of  that  locality  was  made,  under  my  direction,  in  July  and 
August,  1872.  This  survey  showed  that  the  channel  at  the  south- 
west point  of  Lovell's  Island  had  not  changed  to  any  considerable 
extent  since  the  dredging  operations  were  closed  in  1869  ;  that  the 
eighteen-feet  curve  was  very  nearly  the  same  as  it  was  then  ;  and 
that  the  shore  above  low-water  line  had  acquired  a  more  natural 
slope  of  eight  feet  horizontal  to  one  foot  rise  by  the  receding  inland 
of  the  high-water  line  ;  also,  that  the  flats  off  the  south-east  point  of 
Lovell's  Island  had  advanced  so  much  toward  the  main  channel  as 
to  materially  impede  and  endanger  navigation.  It  also  showed  that 
the  extreme  westerly  end  of  Brewster  Spit  had  continued  to  extend 
in  a  westerty  or  south-westerly  direction,  the  point  on  low-water 
line  being  120  feet  further  out  than  in  1860,  and  the  present  eighteen- 
feet  curve  168  feet  from  that  of  1860. 

The  estimated  cost  of  the  improvement  of  "  The  Narrows,"  by  the 
excavation  from  Lovell's  Island  to  a  depth  of  twent3'-three  feet  at 
mean  low  water  for  a  width  of  600  feet,  with  proper  slopes 
inward,  and  by  excavating  Brewster's  Spit,  as  contemplated,  is  as 
follows,  viz. : — 

1.  Brewster's  Spit,  60,000  cubic  yards,  dredging  on  westerly 

extremity  of  the  Spit,  at  forty  cents,  f 24,000  00 

2.  Lovell's  Island,  40,000  cubic  yards  dredging  on  south-east 

point,  at  forty  cents,   16,000  00 

3.  Lovell's  Island,  40,000  cubic  yards  dredging  on  south-west 

point,  at  forty  cents,   16,000  00 

Total,  $56,000  00 

The  improvements  projected  at  the  west  end  of  Great  Brewster 
Bar,  and  at  the  south-east  point  of  Lovell's  Island,  have  been  taken 
in  hand,  under  the  appropriation  for  this  harbor,  made  b}^  Act  of  June 
23,  1874,  for  which  the  following  contracts  have  been  made,  after 
advertising  for  proposals,  viz. : — 

1.  With  the  New-England  Dredging  Company,  of  Boston,  for  the 
required  dredging  at  the  west  end  of  Great  Brewster  Bar,  at  thirty- 
nine  cents  per  cubic  }Tard, — to  be  completed  June  15,  1875  ;  and 

2.  With  Messrs.  Boynton  Brothers,  of  Boston,  for  the  dredging 
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required  on  the  south-east  point  of  Lovell's  Island,  at  thirty-eight 
cents  per  cubic  yard, — to  be  completed  June  30,  1875. 

The  New-England  Dredging  Company  has  made  very  unsatisfac- 
tor}'  progress  under  its  contract,  having  suspended  work  for  the 
season  in  the  latter  part  of  October,  after  having  done  but  4,852 
cubic  yards  of  dredging ;  whilst  Messrs.  Bo3'nton  Brothers  have 
accomplished  11,905  cubic  yards  of  dredging,  from  their  continuing 
work  until  the  middle  of  December. 

8.  Widening  and  Deepening  the  Channel  through  the  "  Upper 
Middle  Bar" — The  improvement  projected  for  this  bar  consists  in 
opening  through  it  a  channel  to  a  width  of  600  feet,  and  a 
depth  of  twent}r-three  feet  at  mean  low  water,  the  average  length  of 
the  "cuts"  being  2,200  feet,  with  an.  excavation  of  one  to  seven 
feet. 

The  work  done  up  to  the  1st  of  Januar}T,  1874,  amounted  to  the 
excavation  of  46,425  cubic  yards,  by  which  an  entire  "cut"  was 
completed  to  a  width  of  forty  feet,  and  a  length  of  8,000  feet ;  and 
a  second  "  cut"  completed  for  a  length  of  1,040  feet,  and  to  a  depth 
of  twenty-three  feet  at  mean  low  water,  including  the  removal  of  a 
very  large  bowlder  (discovered  in  the  channel  in  1872),  having  but 
16£  feet  of  water  on  it  at  mean  low  water. 

On  the  27th  of  Januaiy,  1874,  proposals  were  invited  for  75,- 
000  cubic  yards,  more  or  less,  of  dredging  and  rock  excava- 
tion in  continuation  of  this  improvement,  and  a  contract  was 
made  for  the  work  on  the  5th  of  March,  1874,  with  the  Atlantic 
Dredging  Company,  of  Brooklyn,  N.Y.,  which  was  the  lowest  of 
four  bidders,  at  sixty-four  cents  per  cubic  }rard  for  excavation  of 
ledge,  and  bowlders  exceeding  six  tons  in  weight.  Operations  were 
commenced  under  this  contract  early  in  April,  1874,  and  have  since 
been  continued,  32,951  cubic  yards  of  dredging  having  been  done 
up  to  the  1st  of  January,  1875,  leaving  about  42,000  cubic  yards  still 
to  be  done  in  completion  of  this  contract. 

Under  the  appropriation  made  by  Act  of  June  23,  1874,  for  con- 
tinuing the  improvement  of  this  harbor,  a  contract  was  made  Sep- 
tember 1,  1874,  with  the  Harbor  Improvement  Company,  of  Boston, 
for  42,000  to  55,000  cubic  yards  of  additional  dredging  on  this  bar, 
at  eighty-five  cents  per  cubic  yard,  to  be  completed  on  or  before  the 
15th  of  August,  1875.  Work  was  commenced  under  this  contract 
on  the  3d  of  October,  and  continued  until  the  middle  of  December, 
when  it  was  suspended  for  the  winter,  7,011  cubic  3-ards  of  dredging 
having  been  done  under  this  contract. 

By  the  dredging  thus  far  done  on  this  bar,  the  projected  channel 
has  been  opened  to  a  width  of  about  175  feet,  for  a  depth  of  not 
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less  than  twenty-three  feet  at  mean  low  water,  with  a  probability  of 
its  completion  at  an  early  date,  for  its  projected  width  of  600  feet. 

9.  Removal  of  Nash's  Rock. — Nash's  Rock  (so  called)  is  a  shoal 
lying  in  the  outer  entrance  to  Boston  Harbor,  about  one-third  of  the 
way  over  from  Brewster's  Spit  to  Point  Allerton.  This  shoal  was 
survej'ed  under  my  instructions  in  September  and  October,  1873,  and 
a  special  report  thereon,  accompanied  by  drawings,  was  submitted 
to  the  Department  on  the  24th  of  March,  1874.  From  information 
acquired  by  this  survey,  it  is  seen  that  the  only  portion  of  this 
shoal  which  it  would  be  advisable  and  practicable  to  improve,  is 
that  having  less  than  twenty-one  feet  of  water  over  it  at  mean 
low  water,  which  portion  has  an  area  of  637^  superficial  jTards, 
and  would  require,  in  order  to  obtain  a  depth  of  tweinvy-one 
feet,  the  excavation  and  removal  of  about  two  hundred  cubic 
yards  of  bowlders,  shingle,  etc.,  at  an  estimated  cost  of  $5,000  ; 
whereas,  to  remove  the  whole  shoal  to  a  depth  of  twentj'-three  feet 
below  the  plane  of  mean  low  water,  would  require  the  additional 
excavation  of  over  16,000  cubic  yards  of  similar  material  over  an 
area  of  9T^  acres,  the  cost  of  which  would  be  greatly  disproportionate 
to  the  benefit  that  would  result  therefrom. 

10.  Completing  the  removal  of  Kelly's  Rock. — This  rock  lies  in 
the  main  channel,  distant  about  700  yards,  in  a  direction  south-east 
b}r  south  from  the  Bug  Light  (at  "  The  Narrows"),  and  in  the  line 
of  entrance-buoy  No.  1  and  Bug  Light.  In  the  autumn  of  1869, 
operations  were  continued,  up  to  the  end  of  December,  1870. 
These  operations  were  resumed  in  June,  1873,  and  were  continued 
until  the  25th  of  July  following,  during  which  time  118  tons  of 
rock  were  removed.  An  accurate  survey,  since  made,  shows  that 
there  is  still  an  area  of  about  320  superficial  yards  of  this  ledge 
which  has  less  than  the  projected  depth,  on  the  shoalest  parts  of 
which  there  are  but  21.2  feet  of  water  at  mean  low  water.  In  order 
to  obtain  the  full  depth  of  23  feet  at  mean  low  water,  the  additional 
removal  of  not  less  than  80  cubic  yards  will  be  required,  the  esti- 
mated cost  of  which  is  $5,000. 

It  is  contemplated  to  have  this  work  completed  under  the  appro- 
priation made  for  this  harbor  by  Act  of  June  23,  1874. 

Proposals  have  been  twice  invited  for  it,  but  none  have  been 
received  which  are  deemed  satisfactorv. 

11.  Removal  of  Sunken  Ledge,  situated  in  "The  Narrows" 
between  George's  Island  and  Great  Brewster's  Spit. — This  ledge  was 
discovered  in  September,  1872,  in  a  re-survey  of  "The  Narrows," 
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made  under  my  direction.  It  was  situated  near  the  middle  of  the 
main  ship  channel,  directly  in  the  track  of  all  large  vessels,  and  par- 
ticularly of  the  European  steamers,  and  was  distant  317  yards  in-  a 
direction  west  by  south  from  Bug  Light.  It  had  but  18^  feet  of 
water  upon  it  at  mean  low  water,  and  was  therefore  a  dangerous 
obstacle  to  navigation.  Under  the  appropriation  of  June  23,  1874, 
a  contract  was  made  August  31,  1874,  with  Mr.  William  H.  Lloyd, 
of  Boston,  for  the  removal  of  this  ledge,  to  a  depth  of  23  feet  at 
mean  low  water,  (altogether  16|  cubic  yards),  for  the  sum  of  $400, 
which  he  completed  earl}T  in  September  last. 

12.  Removal  of  State  and  Palmyra  Rocks.  A  surve}-  was  made  of 
these  rocks,  under  my  direction,  and  in  accordance  with  my  project 
submitted  to  the  department  under  date  of  April  2,  1872,  of  which 
a  special  report  and  drawings  were  transmitted  to  the  department  on 
the  25th  of  May,  1874.  By  this  survey  it  was  ascertained  that 
State  Rock  and  Palmyra  Rock,  of  the  position  and  character  of 
which  but  little  previously  had  been  known,  are  situated  veiy  near 
each  other,  and  most  probably  are  outcroppings  of  the  same  ledge, 
forming  spurs  on  the  southern  side  of  the  Lower  Middle  Bar. 

To  effect  the  improvement  proposed,  required,  altogether,  the 
removal  of  about  62  cubic  yards  of  rock,  for  effecting  which,  a  con- 
tract was  made  August  31,  1874,  with  Mr.  William  H.  Lloyd,  of 
Boston,  who  was  the  lowest  of  two  bidders,  at  $1,500 — the  job  to  be 
completed  on  or  before  the  30th  of  June,  1875.  This  work  has 
already  been  for  the  most  part  completed,  with  the  probability  of 
its  entire  completion  within  the  time  called  for  by  the  contract. 

13.  Survey  of  sunken  rocks.  The  discovery  in  September,  1872, 
of  an  unknown  rock  in  the  main  ship  channel  at  u  The  Narrows," 
in  the  viciuity  of  Lower  Corwin  and  Kelly's  Rocks,  created  a  doubt 
as  to  the  existence  of  other  unknown  rocks  in  that  vicinity.  In 
July,  1873,  a  careful  examination  of  this  channel,  was  made  b}' 
dragging  for  several  days  between  Corwin's  Rock  and  the  north-west 
point  of  George's  Island,  and  by  taking  a  large  number  of  range 
and  random  soundings  east  of  Kelly's  Rock,  but  without  discovering 
any  new  rocks  having  less  than  23  feet  of  water  over  themvat  mean 
low  water. 

A  similar  examination  has  also  been  made  over  the  shoals  east  of 
Great  and  Little  Faun,  in  Broad  Sound,  in  order  to  ascertain  the 
locality  of  certain  dangerous  rocks,  the  existence  of  which,  has  been 
reported ;  but  after  a  careful  and  extended  search  over  an  area  of 
1,000  by  500  feet,  which  was  found  to  be  covered  with  numerous 
bowlders  of  various  sizes,  no  rocks  were  found  having,  less  than  13 
feet  of  water  over  them  at  mean  low  water. 
7 
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The  navigation  of  the  north  channel  is  almost  alwa}rs  dangerous, 
and  is  especially  so  at  low  water.  To  remove  all  the  rock  that 
would  be  necessary,  should  the  improvement  of  the  navigation  of 
this  place  be  undertaken,  would  cost  much  more  than  would  be 
warranted  by  the  benefit  thereby  gained. 

The  following  is  a  recapitulation  of  the  estimated  cost  of  the 
several  works  projected  for  the  further  improvement  of  Boston 
Harbor,  viz. : 

1.  Additional  work  to  be  done  for  straightening,  widening 

and  deepening,  the  main  ship  channel  at  "  The  Nar- 
rows," including  outstanding  obligations  on  existing 
contracts,  say  $46,000  00 

2.  Completing  channel  through  the  "  Upper  Middle," — 

a.  42,000  cubic  yards   dredging,  at  64  cents, 

as  per  contract  of  March  5, 1874,  including 
percentage  retained  on  work  already  done,  $32,368  00 

b.  45,000  cubicyards  dredging,  at  85  cents,  as  per 

contract  of  September  1,  1874,  including 
percentage  retained  on  work  already  done,  40,900  00 

c.  105,000  cubic  yards  dredging,  not  yet  pro- 


vided for,  at  85  cents,       ....   89,250  00 

  162,518  00 

3.  Removal  of  "  Nash's  Shoal,"   5,000  00 

4.  Completing  removal  of  Kelly's  Rock,      ....  5,000  00 

5.  Removal  of  State  and  Palmyra  Rocks,  as  contracted  for,  1,500  00 
Adding  for  contingencies,  say   17,276  06 


-    Total,                                             .       .       .  $237,294  06 

Amount  available  January  1,  1875,   117,294  06 

Additional  amount  required  for  completing  all  projected 

improvements,   $120,000  00 


II. —  Improvement  of  Merrimac  River,  including  the  Harbor 
of  Newburyport,  Massachusetts. 

The  following  appropriations  have  been  made  for  the  improve- 


ment of  Merrimac  River,  Mass.,  viz.: 

By  Act  of  July  11,  1870,  for  improvement  of  Merrimac  River, 

Mass.,  $25,000  00 

By  Act  of  March  3, 1871,  for  improvement  of  Merrimac  River, 

above  Haverhill,  Mass.,   25,000  00 

By  Act  of  June  10, 1872,  for  improvement  of  Merrimac  River, 

above  Haverhill,  Mass.,   25,000  00 

By  Act  of  March  3, 1873,  for  improvement  of  Merrimac  River, 

Mass.,   25,000  00 

By  Act  of  June  23, 1874,  for  improvement  of  Merrimac  River, 

Mass.,   10,000  00 


Total,  •.  $110,000  00 
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Up  to  the  first  of  Jul}7,  1874,  the  work  was  done  as  follows,  viz.: 

1.  The  main  (south)  Gangway  Rock,  in  Newburyport  Harbor, 
broken  up  and  removed  in  1870,  to  a  depth  of  9£  feet  at  mean  low 
water,  and  a  commencement  made  on  North  Gangway  Rock. 

2.  The  wreck  of  the  schooner  Globe  removed  in  1870. 

3.  2,731  cubic  yards  of  clay,  bowlders,  etc.,  excavated  and 
removed  from  the  channel  of  the  Lower  Falls,  above  Haverhill,  by 
which  the  work  on  these  falls  was  about  half  completed. 

4.  The  following  contracts  had  also  been  made  under  the  appro- 
priations of  June  10,  1872,  and  March  3,  1873,  with  Mr.  Augustus 
R.  Wright,  of  Geneva,  N.  Y.,  the  lowest  bidder,  for  improving  the 
channel  in  the  Lower  Falls,  Hazeltine  Rapids,  and  the  Upper 
Falls,  viz. : 

a.  By  contract,  dated  September  9,  1872,  for  4,400  cubic  j'ards, 
more  or  less,  of  excavation  in  the  Lower  Falls  and  Hazeltine  Rapids, 
at  $4.95  per  cubic  yard,  under  which  contract  156  cubic  yards  of 
dredging  was  done  in  1873  ;  and, 

b.  By  contract,  dated  Ma}^  30,  1873,  for  5,000  cubic  yards,  more 
or  less,  of  excavation  in  the  Upper  Falls,  at  $4.50  per  cubic  yard ; 
under  which  contract  3,755  cubic  yards  of  dredging  was  done  in  the 
autumn  of  1873.  Operations  were  resumed  by  Mr.  Wright,  at  the 
Lower  Falls,  on  the  29th  of  June,  1874,  under  his  contract  of 
September  9,  1872,  and  were  there  continued  by  him  until  the  21st 
of  July  following,  resulting  in  1,950.7  cubic  yards  of  dredging,  after 
which  he  resumed  work  at  the  Upper  Falls,  under  his  contract  of 
May  30,  1873,  which  he  continued,  without  interruption,  until  its 
completion,  in  September,  1874,  resulting  in  3,146.2  cubic  yards  of 
dredging, — making  altogether  6,901.28  cubic  yards  done  at  the 
Upper  Falls.  In  the  latter  part  of  September,  after  having  com- 
pleted the  work  at  the  Upper  Falls  to  the  extent  proposed,  Mr- 
Wright  resumed  work  at  the  Lower  Falls  and  at  Hazeltine  Rapids, 
which  continued  until  the  middle  of  December,  resulting  in  the 
completion  of  all  the  projected  dredging,  viz.:  1,619.5  cubic  }-ards  ; 
and  of  50  cubic  yards  of  ledge  excavation,  under  his  contract  of 
September  9,  1872.  To  complete  this  work  to  the  full  extent  con- 
templated, there  remains  only  the  removal  of  some  of  the  highest 
points  of  the  ledge  at  the  Lower  Falls,  for  which  the  funds  now 
available  are  sufficient. 

With  this  improvement,  the  channel  at  Hazeltine  Rapids,  and  at 
the  Lower  and  Upper  Falls,  will  be  navigable  for  a  depth  of  four  feet, 
in  all  stages  of  the  river,  except  in  an  unusualty  low  stage,  which 
results  from  shutting  off  the  water,  at  the  Lawrence  mills,  on  Sundays 
and  at  night,  combined  with  the  low  water  of  spring  tides,  an  event 
which  would  seldom  interfere  with  its  navigation.    The  additional 
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improvements,  and  the  estimated  cost  of  same,  projected  for  this 
river,  at  Newbwyport,  and  thence  up  to  Haverhill,  Mass.,  are  as 
follows,  viz. : 

1. — Neivburyport  Harbor  at  the  Mouth  of  Merrimac  River. 


a.  Complete  removal  of  North  Gangway  Rock,  700  cubic 

yards,  at  $  20,   $14,000  00 

b.  Removing  "  The  Boilers,"  near  the  city  wharves,       .  6,000  00 

Adding  for  contingencies,  say   2,000  00 

>  _______ 

Total,     .    $22,000  00 

2. — River  between  Neicburyport  and  Haverhill,  Massachusetts. 

a.  Removal  of  Gangway  Rock,  14  cubic  yards  at  $20,      .  $280  00 

b.  Removal  of  two  rocks,  above  Deer  Island  Bridge, 

108  cubic  yards,  at  $20,   2,100  00 

c.  Removal  of  rocks  at  Rocks  Bridge,       ....  1,000  00 

d.  Removal  of  Little  Currier  Rock,  2  cubic  yards,    .  25  00 

e.  Dredging  at  Currier  Shoal,  6,500  cubic  yards  at  75  cts.,  4,875  00 

f.  Dike  at  Silby's  Head,  350  feet,  at  $25,    ....  8,750  00 

Adding  for  contingencies,  say   1,910  00 


Total   $19,000  00 

Total  amount  required  for  completing  all  the  projected 
improvements,  as  above,  being  the   amount  which 

Congress  has  been  asked  to  apprtpriate  therefor,  is    .  $41,000  00 


III. — Improvement  of  Gloucester  Harbor,  Massachusetts. 

B}r  an  Act  of  Congress,  approved  June  10,  1872,  the  sum  of 
$10,000  was  appropriated  for  the  removal  of  sunken  rocks  in  this 
harbor  ;  and  with  it  they  have  all  been  removed  to  the  extent  con- 
templated, being  as  follows,  viz. : 

1.  Clam  Rock,  removed  from  a  depth  of  1  foot  to  that  of  9  ]  feet 
below  the  plane  of  mean  low  water,  the  level  of  the  surrounding 
bottom. 

2.  Pinnacle  Rocks,  removed  from  8£  feet  above,  down  to  the 
level  of  the  surrounding  bottom,  which  has  a  depth  of  16£  feet 
below  the  plane  of  mean  low  water. 

3.  Rocks  off  J.  Friend's  wharf,  removed  down  to  the  level  of  the 
surrounding  bottom. 

4.  Rock  off  Pew's  wharf  was  entirely  removed  to  a  depth  of  5 
feet  below  mean  low  water ;  and 

5.  The  largest  bowlders  were  removed  from  the  rocky  shoal  known 
as  "  Babson's  Ledge." 

The  unexpended  balance  of  the  appropriation  is  $686.84. 
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IV.    Improvement  of  Salem  Harbor,  Massachusetts. 
The  following  is  an  estimate  of  the  cost  of  the  work  projected  for 
the  improvement  of  this  harbor,  viz. : 

1.  Excavating  a  channel  1,730  feet  long,  300  feet  wide,  to  a 

depth  of  8  feet  at  mean  low  water  (giving  17.3  feet  at 
mean  high  water),  from  the  entrance  to  South  River 
outward  to  deep  water,  including  contingencies,  .       .    $ 25,000  CO 

2.  Constructing  a  sea-wall  and  a  breakwater  for  the  preser- 

vation and  protection  of  Long  Point,  including  contin- 
gencies,   23,000  00 

Total  |48,000  00 


For  this  work,  the  following  appropriations  have  been  made  by 
Congress,  viz. : 

By  Act  of  March  3,  1873,  $15,000  00 

By  Act  of  June  23,  1874,   10,000  00 

Total,  $25,000  00 

Under  the  appropriation  of  1873,  a  contract  was  made  with  Mr. 
Augustus  R.  Wright,  of  Geneva,  N.Y.,  for  31,496  cubic  yards  of 
dredging,  at  44  cents  per  cubic  }^ard,  which  he  completed  in 
March,  1874  ;  whereby  the  channel  at  the  entrance  to  South  River 
was  opened  to  a  depth  of  8  feet  at  mean  low  water,  outward  to 
deep  water,  for  an  average  width  of  160  feet.  - 

Under  the  appropriation  of  1874,  a  contract  was  made  September 
5,  1874,  with  Messrs.  Curtis,  Fobes,  &  Co.,  of  Portland,  Me.,  the 
lowest  of  four  bidders,  for  completing  all  the  projected  dredging  at 
this  place — 30,000  cubic  yards,  more  or  less, — at  the  following 
prices,  to  wit : 

1.  Stiff  clay  intermixed  with  bowlders,  at  35  cents  per  cubic 
yard  ;  and, 

2.  Soft  mud,  at  20  cents  per  cubic  yard, — both  as  measured 
in  the  scows ;  the  same  to  be  completed  on  or  before  the  1  st  of 
May,  1875. 

Work  was  commenced,  under  this  contract,  on  the  9th  of  December, 
1874,  and  was  continued  throughout  the  month;  by  which  9,916 
cubic  yards  of  dredging  has  been  done. 

The  projected  sea-wall  and  breakwater,  for  the  preservation  and 
protection  of  Long  Point,  as  estimated,  will  cost  $23,000,  the 
amount  which  Congress  has  been  asked  to  appropriate  therefor. 
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V.    Improvement  of  Duxbury  Harbor,  Massachusetts. 

The  following  appropriations  have  been  made  for  the  improvement 
of  this  harbor,  viz. : 

By  Act  of  Congress,  approved  June  10,  1872,  .  .  .  $10,000  00 
By  Act  of  Congress,  approved  March  3,  1873,       .       .       .      10,000  00 

Total,  $20,000  00 

This  work  consisted  in  the  improvement  of  the  South  Channel, 
which  extends  from  the  "  Cow  Yard,"  so  called,  up  in  a  north- 
westerly direction  between  Captain's  Hill  and  Kingston  Flats.  This 
channel,  where  navigable,  is  about  three  miles  long ;  and  for  a 
distance  of  two  and  a  half  miles,  it  had  a  width  of  not  less  than  200 
feet,  with  about  11^  feet  of  water  at  mean  low  water  (or  about 
21  feet  at  mean  high  water)  ;  whilst  for  the  remaining  distance 
it  was  narrow  and  crooked,  having  a  width  of  not  more  than 
80  feet,  for  a  depth  of  8  feet  of  water  at  mean  low  water. 
The  appropriations  made  as  above,  have  been  applied  to 
straightening  and  widening  the  upper  portion  of  this  channel,  so  as 
to  have  a  width  of  about  200  feet  for  a  depth  of  8  feet  at  mean 
low  water.  This  work  was  completed  in  May,  1874,  under  the  two 
contracts  heretofore  reported. 

VI.    Improvement  of  Plymouth  Harbor,  Massachusetts. 

The  existence  of  this  harbor  depends  upon  the  protection  and 
preservation  of  Long  Beach,  which  is  a  narrow  strip  of  land,  extend- 
ing from  the  main  land  to  the  south-east  of  Pry  mouth  out  for  about 
2J  miles  in  a  north-westerly  direction,  terminating  in  a  stone 
beacon.  This  beach  is  distant  about  one  mile  from  the  wharves 
of  Plymouth,  and  affords  to  the  harbor  inside  of  it  the  only 
shelter  it  has  from  easterly  storms.  Inl  late  years,  this  beach  has 
been  washed  awa}'  in  some  places  and  much  weakened  in  others,  to 
an  extent  seriously  threatening  the  ruin  of  the  harbor.  For  the 
protection  and  preservation  of  this  beach «various  works  have  from 
time  to  time  been  built,  until  the}'  have  finally  been  attended  with 
success.  During  the  last  five  years,  the  aggregate  sum  of  $30,500 
has  been  appropriated  for  this  harbor  by  Congress,  including  the 
sum  of  85,000  appropriated  b}r  Act  of  June  23,  1874. 

These  appropriations  have  been  applied  to  the  construction  of 
bulkheads,  jetties  and  groins,  and  the  planting  of  beach-grass,  where 
most  necessary,  for  protecting  and  strengthening  this  beach.  These 
bulkheads  and  jetties  are  built  either  of  stone  or  of  frame-work  filled 
with  brush,  and  ballasted  with  stone';  and  the  groins,  of  small  stone 
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intermixed  with  brush,  and  sometimes  of  brush  alone.  The  bulk- 
heads and  jetties  have  accumulated  a  large  quantity  of  sand,  on 
which  beach-grass  has  been  planted  throughout  mostly  its  whole 
extent,  thereb}'  forming  a  high  and  serviceable  backbone.  But  for 
the  purpose  of  increasing  its  strength  and  permanency  at  its  outer 
end,  parallel  groins  have  been  run  out  perpendicularly  to  this  bulk- 
head, on  the  seaward  side,  varying  in  length  from  75  to  265  feet, 
whilst  others  have  been  placed  inside  of  it,  in  a  wa}*  to  operate  to 
the  best  advantage  for  the  purpose  in  view. 

On  referring  to  my  last  annual  report,  it  will  be  seen  that  during 
the  fiscal  year  ending  June  30,  1874,  the  following  work  had  been 
done  on  this  beach,  viz. : — 

Twenty -three  groins  of  brush  and  stone,  having  a  total  length  of 
about  3,000  feet,  and  ten  groins  of  brush  alone,  having  a  total 
length  of  534  feet,  were  constructed  on  the  outer  extremity  of  Long 
Beach.  The  brush  and  stone  groins  were  made  b}-  placing  brush 
flat  on  the  surface  of  the  beach,  and  piling  upon  it  beach  bowlders  to 
a  height  of  about  eighteen  inches.  These  groins  are  about  five  feet 
wide.  The  brush  groins  were  made  by  digging  a  trench  two  feet  by 
two  feet,  and  placing  brush  in  it  upright  and  as  close  as  practicable, 
the  brush  held  by  sand  being  thrown  into  the  trench  and  well 
rammed  down,  and  sometimes  further  protected  by  small  bowlders 
placed  in  a  row  along  the  sides  of  the  groin.  The  brush  rises  about 
two  or  three  feet  above  the  surface  of  the  beach.  The  se  groins  are 
located  as  follows  :  Eleven  brush  and  stone  groins  and  three  brush 
groins  on  the  outside  of  the  breakwater,  perpendicular  to  it,  and  in 
the  first  800  feet  from  the  beacon  ;  ten  brush  and  stone  groins  and 
six  brush  groins  on  the  outside  of  the  plank  bulkhead,  perpendicular 
to  it,  and  along  a  distance  of  300  feet,  commencing  at  a  point  about 
1,800  feet  from  the  beacon  ;  one  brush  and  stone  groin  at  the  beacon, 
on  the  inside  of  the  bulkhead,  and  perpendicular  to  it ;  one  on  the 
inside  of,  and  nearly  parallel  to,  the  plank  bulkhead,  about  500  feet 
long,  commencing  about  400  feet  from  the  beacon  ;  and  one  brush 
groin  fills  an  interval  on  the  plank  bulkhead,  about  1,700  feet  from 
the  beacon.  In  constructing  these  groins,  1,583  tons  of  small 
bowlders  were  used. 

Work  was  continued  upon  these  groins  under  the  appropriation 
of  June  23,  1874,  from  the  first  of  August  until  the  latter  part  of 
November,  1874,  when  it  was  suspended  for  the  winter.  During 
the  latter  period,  the  following  additional  work  has  been  done,  viz.  : — 

Two  thousand  eight  hundred  and  fort}'  linear  feet  of  stone  and 
brush  groins ;  320  linear  feet  of  brush  groins  built  outside  of  the 
breakwater,  and  about  250  feet  of  stone  and  brush  groins  built 
inside  of  it ;  also  a  framework  tfhlkhead  filled  with  brush  and  stone, 


56         HARBOR  COMMISSIONERS'  REPORT.  [Jan. 


eleven  feet  in  length,  built  about  half  way  up  the  beach,  in  order  to 
strengthen  it  where  broken  through  by  the  storm  of  November, 
1873.  In  these  groins  and  bulkheads,  1,617  tons  of  small  bowlders 
have  been  used. 

Of  the  appropriation  made  for  this  work,  by  the  Act  of 
June  23,  1874,  there  remains  an  available  balance, 
January  1,  1875,  of  $1,445  21 

For  the  further  improvement  and  preservation  of  this  harbor,  the 
following  sums  will  be  required,  viz  : — 

1.  For  completion  of  the  work  projected  for  the  preservation 

of  Long  Beach,  an/1  for  such  repairs,  planting  of  beaeli- 

grass,  etc.,  as  may  be  necessary,    .....      §2,000  00 

2.  Should  it  be  decided  to  improve  the  harbor  by  dredging, 

as  described  in  my  special  report  to  the  Department, 
dated  February  14,  1874,  it  is  therein  estimated  that 
the  cost  thereof  will  be   28,000  00 

Total,  §30,000  00 

VII.    Improvement  of  Wellfleet  Harbor,  Massachusetts. 

All  the  sunken  rocks  have  been  removed  from  this  harbor  at  its 
entrance  and  above,  to  the  extent  contemplated  and  deemed  neces- 
saiy,  including  Channel  Rock,  Mayor's  Rock,  Bay  Rock,  Lobster 
and  Lumpfish  rocks. 

VIII.    Improvement  of  Provincetown  Harbor,  Massachusetts. 

Under  the  several  appropriations  heretofore  made  for  the  preser- 
vation and  improvement  of  this  harbor,  the  following  work  had  been 
done  on  the  1st  of  July,  1874,  viz. : — 

1.  Bulkheads  and  jetties  of  various  descriptions  had  been  built 
from  time  to  time  along  Beach  Point  for  its  preservation  and  pro- 
tection, both  by  the  L^nited  States  government  and  by  the  local 
authorities. 

2.  A  dike  was  built  in  1868  and  1869  by  the  State  of  Massa- 
chusetts across  the  outlet  of  East  Harbor  Creek. 

3.  A  dike  was  built  in  1868  and  1869  b}'  the  United  States  gov- 
ernment across  East  Harbor  Creek,  at  the  Wading  Place,  near  High 
I  h  ad:  about  two  miles  above  the  outlet  of  the  creek.  * 

4.  Wooden  bulkheads  and  jetties  had  been  built  at  different  times 
for  the  protection  and  preservation  of  the  beach  on  Long  Point. 

5.  A  stone  bulkhead  had  been  commenced  for  the  protection  and 
preservation  of  the  outer  end  of  Long  Point,  the  lighthouse  and  the 
Three-Gun  Battery.  ♦ 
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6.  A  substantial  dike  (272  feet  in  length)  was  built  in  1871-72 
across  the  head  of  Lance}T,s  Harbor,  near  Abel  Hill. 

7.  Beach-grass  planted  on  Beach  Point,  Long  Point,  Abel  Hill, 
Cove  Section  and  Oblique  Section,  and  at  the  last  two  places  brush 
had  also  been  laid  for  their  further  protection. 

8.  The  projected  extension  of  the  several  jetties  on  Beach  Point 
and  State  Dike  had  been  completed  ;  and 

9.  Accurate  resurvey s f had  been  made  (1871,  1872,  1873  and 
1874)  of  Cove  Section,  Oblique  Section,  Beach  Point  and  Long 
Point,  together  with  elaborate  soundings  and  current  observations 
in  the  inner  harbor. 

On  the  first  of  Jul}',  1874,  there  was  available  for  the  improve- 
ment of  this  harbor  (including  the  $6,000  appropriated  by  Act  of 
June  23,  1874),— 

The  sum  of  $6,103  48 

Amount  expended  from  July  1st  to  December  31,  1874,       .       4,817  03 

Amount  available,  January  1,  1875,  $1,286  45 

The  above  amount  expended  since  July  1,  1874,  has  been  applied 
to  building  a  bulkhead  and  jetties  for  the  preservation  of  the  beach 
at  Cove  Section,  where  encroached  upon  by  the  extraordinary  gales 
of  November,  1873,  and  Januaiy,  1874,  as  well  as  by  subsequent 
gales  ;  to  increasing  the  outer  end  of  the  stone  bulkhead  on  Long 
Point ;  and  to  the  repair  of  the  bulkhead  and  jetties  on  Beach  Point, 
where  most  necessary. 

The  bulkhead  and  jetties  at  Cove  Section  were  commenced  in 
September  and  completed  early  in  December,  1874.  They  are  built 
of  a  framework  filled  with  brush  and  ballasted  with  stone.  The 
bulkhead  is  607  feet  in  length  ;  and  the  jetties,  six  in  number,  have 
an  aggregate  length  of  126  feet. 

Since  the  completion  of  this  work,  its  efficienc}1-  has  been  most 
successfully  tested  by  a  violent  storm,  which  rushed  over  the  beach 
and  filled  the  space  in  front  of  the  work  to  a  depth  of  two  to  three 
feet  with  sand,  adding  greatly  to  its  strength. 

8  .  ♦ 
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EXTRACTS  FROM  ANNUAL  REPORT 

UPON  THE  IMPROVEMENT  OF  RIVERS  AND  HARBORS   1ST   PART  OF  THE 
STATE  OF  MASSACHUSETTS  IN  CHARGE  OF  G.  K.  WARREN, 
Major  of  Engineers,  Brevet  Major-Generae  U.  S.  A. 


Hyannis  Breakwater. 

During  the  past  fiscal  year,  the  appropriation  of  $10,000  made  by 
the  Act  of  Congress,  approved  March  3,1873,  has  been  expended  in 
the  rebuilding  and  repairing  of  about  220  feet  of  the  west  end  of 
the  breakwater. 

This  work  has  been  conducted  with  especial  reference  to  making  the 
wall  above  low  water  as  solid  as  possible,  so  that  it  ma}T  best  resist 
the  force  of  the  waves,  and  to  bringing  the  slopes  under  water  up 
to  the  angle  required  to  insure  permanence,  which  we  think  is 
attained  here  b}7  making  the  seaward  slope  1  upon  2  and  the  other 
1  upon  1. 

The  west  end,  for  the  length  of  220  feet,  is  now  in  a  proper  condi- 
tion, but,  as  stated  in  rny  last  report  on  this  improvement,  the 
remaining  length  of  the  breakwater  is  in  an  unsafe  condition  below 
low  water.  Man}7  gaps  exist  in  the  seaward  slope,  which,  together 
with  its  steepness,  demand  early  repairs  to  prevent  a  breach  in  the 
parapet. 

The  estimates  given  below  are  for  this  purpose  : — 

4,000  tons  of  riprap  granite,  at  $3.50  per  ton,  .  .  .  §14,000  00 
Superintendence,  etc.,  10  per  cent.,*      .      .       .       .       .       1,400  00 

$15,400  00 

I  deemed  it  advisable  to  make  a  surve}7  of  the  harbor,  sheltered 
b}T  the  breakwater,  for  the  purpose  of  ascertaining  the  need  and 
probable  cost  of  enlarging  the  anchorage-ground  by  dredging,  and 
herewith  transmit  a  map  of  the  same,  and  also  the  report  of  Mr.  P. 
M.  Blake,  assistant  engineer,  who  had  charge  of  the  work. 

I  find  that  a  greater  depth  exists  than  shown  on  the  Coast  Survey 
chart  of  Hyannis  Harbor  for  1850,  while  the  area  available  for  ves- 
sels drawing  more  than  nine  feet  is  sufficient!}7  large  at  present  for 
the  use  of  the  coasting-trade. 

All  that  is  now  needed  to  make  this  work  permanently  safe  is  a 
sufficient  amount  of  riprap,  properly  placed,  and  the  appropriation  of 
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$5,000  for  the  present  year  will  be  used,  so  far  as  it  will  go,  toward 
the  accomplishment  of  this  object.  I  estimate  that  $10,000  more 
will  be  required  to  complete  these  necessary  repairs,  and  urge  that 
an  appropriation  for  that  amount  be  made  for  the  fiscal  }~ear  ending 
June  30,  1876. 

The  removal  of  the  light-house,  as  suggested  in  my  former  report, 
from  its  present  position  to  the  east  end  of  the  breakwater,  is  again 
recommended. 

Wareham  Harbor. 

At  the  close  of  nry  last  annual  report,  August  30,  1873,  the 
dredging  operations  under  the  appropriation  of  $10,000,  approved 
June  10,  1872,  had  just  been  finished  ;  those  under  the  appropria- 
tion of  $10,000,  approved  March  3,  1873,  were  begun  September  1. 
Everything  in  regard  to  proposals,  etc.,  for  doing  this  work  was 
given  in  my  last  annual  report. 

Before  any  improvement  was  made  here,  a  depth  of  7^-  feet  at 
mean  low-water  (11^  feet  at  high-water)  was  the  greatest  depth 
that  could  be  found  over  the  bars,  and  only  in  very  high  tides  could 
the  latter  depth  be  found  over  the  ridge  just  below  the  wharves. 
The  channel  was,  besides,  so  very  crooked,  and  the  form  of  the 
harbor  such  that  vessels  could  only  sail  up  or  down  with  favorable 
winds,  and  the  business  of  the  town  not  warranting  a  tug,  naviga- 
tors were  subjected  to  vexatious  clela}^  and  losses. 

The  first  appropriation  of  $10,000  was  sufficient  to  complete  a 
channel  200  feet  wide,  through  a  ridge  connecting  the  east  shore 
with  the  main  portion  of  Quahaug  Bar,  of  which  it  may  be  said  to 
have  formed  a  part,  thus  affording  a  tolerably  straight  passage 
around  the  main  portion  of  the  bar,  which  was  not  touched.  Dredg- 
ing was  also  begun  on  the  upper  bar. 

With  the  second  appropriation  of  $10,000,  dredging  was  continued 
on  the  upper  bar  until  the  funds  were  exhausted,  November  25, 1873. 
A  channel  about  120  feet  wide  was  made  around  the  upper  bar,  and 
the  depth  of  9  feet  extended  up  to  the  town,  leaving  a  channel 
nowhere  of  less  width  than  60  feet. 

A  large  rock,  weighing  28  tons,  was  also  removed  from  the  chan- 
nel. 

The  amount  of  material  removed  during  the  working  season  of 
1873,  under  both  appropriations,  which  includes  all  that  has  so  far 
been  done  besides  the  new  survey  and  map,  is  as  follows  : — 

From  near  Quahaug  Bar,   21,862  cubic  yards. 

From  near  upper  bar  and  up  to  the  wharves,        .       24,901     "  " 


Total, 


-16  ,<  63  cubic  yards. 
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The  further  improvement  of  this  harbor  will  require  dredging  at 
Quahaug  Bar.  to  remove  points  where  there  is  less  depth  than  9  feet 
at  mean  low-water,  so  as  to  make  the  channel  there  200  feet  wide 
and  9  feet  deep  ;  to  remove  a  shoal  opposite  Barney's  Point ;  to 
remove  the  main  point  of  the  upper  bar  and  to  widen  above  it,  so 
as  to  make  the  9-foot  channel  at  least  100  feet  wide  in  the  straight 
portions  and  a  somewhat  greater  width  at  the  bends,  to  compensate 
for  the  greater  room  required  by  vessels  in  turning, 

In  the  report  of  the  first  surve}',  made  in  October,  1871,  was  one 
estimate  for  removing  ledge  and  bowlder  in  Weweantic  River,  of 
$3,000.  It  does  not  seem  now  that  the  removing  of  these  properly 
belong  to  the  improvement  of  Wareham  Harbor,  but  there  are  rocks 
in  the  channel  leading  to  Wareham  Harbor,  just  off  the  mouth  of  the 
Weweantic  River,  which  have  never  been  examined  by  us,  and  which 
should  be  removed,  if  practicable.  We  provisionally  estimate  the 
removal  of  these  at  S3,000.  The  location  of  them  is  shown  b}~  four 
buoys,  and  the  place  is  known  to  navigators  as  "  Four  Buoys." 

The  following  is  the  estimate  of  the  amount  of  work  still  required 
for  the  improvement  of  Wareham  Harbor,  as  far  as  present  interests 
will  justify1- : — 

Dredging  on  upper  bar  and  vicinity,  24,107  cubic  yards,  at 
35  cents,  ?8,437  45 

Dredging  opposite  Barney's  Point,  1,401  cubic  yards,  at  35 

cents,   490  35 

Dredging  Quahaug  Bar  and  vicinity,  15,678  cubic  yards,  at 
35  cents,   5,487  30 

Removal  of  rocks  at  Four  Buoys  (approximate) , .       .       .       3,000  00 

Engineering  and  contingencies,   2,584  90 


§20,000  00 


Amount  on  hand  (appropriation  approved  June  23,  1874),  .  §  10,000  00 
Amount  required  in  addition,   10,000  00 

It  is  proposed  to  do  this  work  by  contract.  Wareham  is  the 
centre  of  an  iron-manufacturing  business,  using  a  large  quantity  of 
iron  and  coal,  nearly  all  of  which  is  brought  in  through  this  channel. 

This  harbor  is  a  port  of  deliver}'.  It  is  in  the  New  Bedford  col- 
lection-district, and  New  Bedford  is  the  nearest  port  of  entiy.  The 
amount  of  revenue  collected  there  during  the  fiscal  year  ending  June 
30,  1874,  was  $21,095.47. 

Taunton  River. 

At  the  date  of  my  last  annual  report,  August  30,  1873,  the 
removal  of  bowlders  from  this  river  was  in  progress  ;  it  was  con- 
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tinned  until  October  10,  when  the  portion  of  the  appropriation 
assigned  to  this  purpose  was  expended  ;  it  has  been  productive  of 
much  good.  ♦ 

A  contract  for  dredging,  at  $2  per  cubic  yard,  had  been  made 
with  Mr.  E.  R.  Seward,  of  Alban}',  N.  Y.,  he  to  begin  June  1, 
1873,  and  complete  November  30,  1873.  His  contract  was  after- 
ward extended  to  June  30,  1874,  to  allow  him  time  to  finish  the 
work  at  Norwalk,  Conn.,  under  nry  charge,  before  beginning  this. 
The  dredging  was  diligently  prosecuted  from  October  24  to  Novem- 
ber 26,  1873,  and  again  from  March  11  to  Maich  31,  1874,  when 
the  appropriation  was  expended.  The  shoals  known  as  Blake's 
Table  Rock  and  Sheep  Pen  were  thorough  1}'  removed,  and  a  cut 
about  25  feet  wide  and  600  feet  long  was  made  through  Chabbot 
Rock  Shoal,  the  depth  of  each  being  9  feet  at  mean  high  water 
The  following  is  the  amount  of  work  done : — 

Material  dredged,    .......    3,443  42  cubic  yards 

Rocks  and  stones  removed,     .       .       .  .      224.50     "  " 

On  the  completion  of  work,  a  survey  was  made  of  the  channel 
dredged  and  of  several  obstructions  near  Dighton,  detailed  ex- 
aminations of  which  had  never  been  made. 

The  future  work  contemplated  is  the  removal  of  the  remainder  of 
the  upper  shoals,  by  dredging,  and  of  the  obstructions  from  Berkley 
bridge  to  Dighton,  consisting  of  dredgeable  materials  and  rocks. 

The  estimate  for  the  whole  improvement  is  somewhat  increased 
over  that  of  last  }*ear  by  the  addition  of  the  estimate  for  the  shoals 
near  Dighton,  not  before  included,  and  for  other  minor  reasons 
stated  in  the  annexed  report  of  my  assistant. 

Dredging,  at  §2  per  cubic  yard  for  upper  shoals,  and  50  cents 

lower,  ;  $16,470  50 

Removal  of  rock,  at  §8  per  cubic  yard,   2,400  00 

Engineering  expenses  and  contingencies,      .       .       .       .  3,129  50 

Total,       .   •  $22,000  00 

Less  appropriation  for  fiscal  year  ending  June  30, 1875,       .      10,000  00 


For  year  ending  June  30,  1876,  $  12,000  00 

All  of  this  could  be  advantageously  expended  in  one  year. 

Survey  of  Wood's  Hole. 
This  is  one  of  the  surveys  directed  by  the  Act  for  improvement  of 
rivers  and  harbors,  approved  March  3,  1873,  which  has  been  intrust- 
ed to  me. 
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In  the  estimates  submitted,  the  smallest  one,  $5,000,  will  remove 
a  few  of  the  worst  rocks  that  now  interfere  with  the  running  of  the 
steamboats  between  New  Bedford  and  Martha's  Vineyard.  This 
improvement  will  be  of  benefit  principally  to  them.  It  is  much 
more  advisable,  however,  to  appropriate  the  $22,000  estimated  for  a 
more  thorous;h  removal  of  the  bowlders.  This  will  be  of  benefit  to 
a  large  number  of  sail-vessels,  and  a  great  deal  more  good  can 
be  done  with  it,  in  its  proportion,  than  with  the  smaller  sum,  because 
it  is  a  difficult  place  to  operate  in,  and  the  necessar}'  preparations 
will  consume  a  large  part  of  the  smaller  amount  and  leave  but  little 
to  work  with.  When  adequate  preparations  are  once  made,  it  is 
very  desirable  to  continue  the  work  until  it  reaches  a  satisfactory 
conclusion. 

Our  estimate  further  includes  a  larger  sum  for  continuing  the 
improvement  by  dredging,  and  otherwise  to  enlarge  the  passage  to 
a  capacity  adapted  to  the  use  of  our  coastwise  sailing  fleet,  whenever 
it  is  advantageous  to  make  the  passage  through  Buzzard's  Ba}* 
instead  of  the  opposite  portion  of  the  Sound.  It  imay  be  too  soon 
to  begin  this  now,  but  it  will  ultimately  be  necessar}r ;  and,  while  upon 
the  subject,  we  have  made  our  plans  complete  and  looking  toward 
such  final  accomplishment.  All  the  partial  improvements  proposed 
are,  as  far  as  they  go,  directed  toward  this  final  end,  while  at  the 
same  time  affording  the  greatest  benefit. 

This  improvement  may  truly  be  called  a  national  one.  It  is  not 
for  the  benefit  of  the  special  localit}7.  It  is  for  a  navigable  highwa\r, 
uniting  two  large  bodies  of  navigable  water  extensivel}'  used  by  the 
commercial  vessels  of  the  United  States,  and  when  thoroughl}r 
improved  it  will  tend  greatly  to  a  saving  of  time  and  diminish  the 
dangers  of  navigation.  The  circumstances  under  which  its  use  is 
particularly  desirable,  and  the  reasons  for  it  in  detail,  are  given  in 
Mr.  Cotton's  report. 

In  conclusion,  I  would  say  that  I  consider  $22,000  as  the  most 
desirable  amount  with  which  to  begin  this  work. 

In  1852  there  was  an  appropriation  of  $2,500  made  for  the  improve- 
ment of  Great  Wood's  Hole  Harbor.  This  was  spent  in  building  a 
breakwater  on  its  northern  side  to  close  a  passage  through  which 
water  passed  between  it  and  Buzzard's  Bay.  The  report  of  this 
operation  is  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1853.  It  would  appear  that  the  work  was  left  incomplete,  as  an 
additional  appropriation  of  $2,000  was  solicited.  Private  parties 
have,  however,  since  continued  the  work,  and  occupied  the  vicinity, 
so  that  the  opening  is  entirely  closed  at  the  present  time. 
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Survey  of  the  Harbor  of  Fall  River. 

This  survey  was  authorized  by  the  Act  of  Congress,  approved 
March  3,  1873,  and  was,  as  stated  in  the  Act,  made  with  a  view  to 
the  removal  of  rocks  from  this  harbor. 

This  survey  extends  along  the  harbor-front  about  1,500  feet, 
between  Rodman's  wharf  and  Brown's  wharf,  and  out  to  the  curve  of 
14  feet  depth  at  mean  low-water. 

The  most  obvious  obstructions  in  this  space  are  bowlder-rocks  of 
all  sizes  up  to  several  tons  weight ;  but  besides  these  the  surface 
on  which  the}'  lie  is  too  shoal,  and  requires  dredging. 

"We  have  made  an  estimate  for  the  removal  of  the  rocks  and  the 
dredging  separately,  and  also  for  a  few  dolphins  to  mark  out  the 
channel,  when  improved,  and  to  guide  and  aid  vessels  in  getting  in 
and  out. 

The  improved  channel  thus  to  be  provided  is  to  be  12  feet  deep 
at  mean  low-water,  and  100  feet  wide  at  the  narrowest  parts,  widen- 
ing out  at  each  end,  where  it  joins  the  main  channel. 

The  estimate  is  as  follows  : — 

For  removing  bowlders,  $11,000  00 

For  dredging,   33,400  00 

For  six  dolphins,    .       .   600  00 

$45,000  00 

The  Act  of  Congress,  approved  Jane  23,  1874,  appropriated 
$10,000  for  the  removal  of  bowlders  from  this  harbor.  It  is  pro- 
posed to  extend  this  in  the  removal  of  bowlders  b}7  contract,  after 
advertising  in  the  usual  manner. 

The  work  will  probably  be  done  this  autumn  and  the  following 
spring. 

The  whole  estimate  of  the  improvements  at  this  place  was 
645,000.  The  present  appropriation  will  probably  enable  us  to 
remove  most  of  the  bowlders,  leaving  the  dredging  and  putting  in 
dolphins  to  mark  the  channel  till  further  means  are  provided. 

It  would  be  most  economical  to  have  all  the  rest  of  the  estimate 
($35,000)  at  one  time,  and  it  could  all  be  advantageously  expended 
in  one  year.  The  full  value  of  removing  the  bowlders  will  not  be 
realized  until  the  whole  work  is  done. 

Fall  River  city  is  a  most  commercial  place,  and  too  well  known 
to  need  special  mention  here.  It  is  a  port  of  entry,  and  the  amount 
of  revenue  collected  in  the  fiscal  year  ending  June  30,  1873,  was 
$212,491.42. 

The  revenue  collected  during  the  fiscal  year  ending  June  30,  1874, 
was  $93,128.23. 
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[D.] 

RETIREMENT  OF  HON.  DARWIN  E.  WARE. 


The  Board  of  Harbor  Commissioners  was  establisecl  by  Act  of  July 
1, 1866,  and  the  Commissioners  were  appointed  by  Governor  Bullock. 
Mr.  "Ware  was  one  of  the  original  members  so  appointed.  At  the 
expiration  of  his  first  term  of  two  years'  service,  he  was  reappointed 
b}'  Governor  Bullock,  and  at  the  expiration  of  his  second  term  of 
five  3'ears'  service,  he  was  again  reappointed  b}T  Governor  Wash- 
burn. Mr.  Ware  tendered  his  resignation  in  October,  to  take  effect 
when  a  new  Commission  was  appointed,  and  continued  to  act  with 
the  Board  up  to  December  12. 

It  is  no  injustice  to  the  other  members  of  the  Board  to  say  that  a 
laborious  part  of  its  duties  and  responsibilities  have  been  borne  by 
Mr.  Ware.  His  legal  knowledge  and  judgment  in  dealing  with 
the  complicated  questions  connected  with  the  work  of  the  Commis- 
sion, has  been  of  a  value  to  the  Commonwealth  which  it  desires  to 
record. 

On  the  announcement  of  his  resignation,  the  following  resolutions 
were  adopted : — 

Resolved,  That  we  learn  with  regret  that  the  Hon.  Darwin  E.  Ware  has 
resigned  his  position  as  a  member  of  this  Board  ;  we  embrace  this  oppor- 
tunity which  the  occasion  furnishes  to  place  upon  our  records  our  sense 
of  the  value  of  his  services  to  the  Commonwealth,  and  our  appreciation 
of  his  merits  as  an  associate  and  friend. 

Becoming  a  member  of  the  Board  upon  its  original  organization  in 
1866,  he  was  instrumental  in  shaping  its  policy  and  methods ;  his  time 
and  eminent  legal  talents  have  been  promptly  rendered  to  its  service 
whenever  required,  and  we  feel  that  to  him,  in  a  large  measure,  it  is 
indebted  for  its  past  success  and  the  reputation  it  enjoys  as  an  important 
department  in  the  administration  of  the  afFairs#of  the  state. 

Resolved,  That  we  tender  to  him  our  heartfelt  wishes  for  his  continued 
prosperity  and  happiness  ;  wTe  part  with  him  officially  with  man}T  pleasant 
recollections  of  his  courtesy  and  kind  feelings  while  in  the  discharge  of 
the  public  duties  in  which  we  mutually  have  been  engaged. 
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[E.] 

[Chap.  34,  Resolves  of  1874.] 

Resolve  in  relation  to  the  flats,  meadows  and  beaches  on  east 
harbor  creek  in  provincetown  and  truro. 

Resolved,  That  the  board  of  harbor  commissioners  is  hereb}' 
authorized  to  compromise  and  settle  in  behalf  of  the  Commonwealth 
any  demands,  that  seem  to  the  board  just,  of  any  persons  or  corpo- 
rations, for  injuries  resulting  to  meadows,  flats  and  beaches,  in 
Truro  and  Provincetown,  in  the  county  of  Barnstable,  from  the  con- 
struction by  the  Commonwealth  of  a  dike  across  the  outlet  of  East 
Harbor,  or  to  purchase  in  behalf  of  the  Commonwealth  the  fee  of 
said  meadows,  flats  and  beaches,  or  of  an}T  part  of  them,  and  to 
receive  on  behalf  of  the  Commonwealth  conveyances  or  releases  of 
the  same,  or  agreements  concerning  the  same :  provided,  however, 
that  such  settlements,  purchases,  conve}Tances,  releases  or  agree- 
ments shall  be  subject  to  the  approval  of  the  governor  and  council ; 
and  that  there  shall  be  allowed  and  paid  out  of  the  treasury  of  the 
Commonwealth  for  the  purposes  of  this  resolve  a  sum  not  exceeding 
ten  thousand  dollars,  and  the  harbor  commissioners  may  in  making 
any  purchase  of  an}r  said  meadows,  flats  and  beaches,  or  after  the 
same  have  been  conveyed  to  the  Commonwealth  make  any  agree- 
.ments  concerning  future  occupation  of  the  same  or  concerning  any 
rights  or  interests  of  persons  or  corporations  in  the  same  which  to 
said  board  ma}r  seem  fit  and  proper,  subject,  however,  to  the  approval 
of  the  governor  and  council.  Approved  April  21,  1874. 


[Chapter  347,  Acts  of  1874.] 
AN  ACT  IN  RELATION  TO  STRUCTURES  IN  TIDE-WATERS. 

Be  it  enacted,  &c.,  as  follows  : 

Section  1.  The  board  of  harbor  commissioners  is  authorized  and 
empowered  to  license  any  person  to  build  or  extend  any  wharf,  con- 
struct any  pier,  dam,  sea-wall,  road,  bridge  or  other  structure,  or  to 
fill  land  or  flats  below  high-water  mark  and  beyond  the  line  of 
riparian  ownership  in  and  over  tide-water  along  the  shore  of  which 
no  commissioners'  or  harbor  line  has  been  established  by  law :  pro- 
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vided,  however,  that  no  such  license  shall  have  any  validity  beyond 
the  line  of  riparian  ownership  unless  approved  by  the  governor  and 
council ;  and  provided,  further,  that  no  such  license  shall  be  granted 
under  the  authority  of  this  act  for  the  construction  of  a  bridge  across 
any  river,  cove  or  inlet  in  an}'  location  not  above  the  line  of  some 
existing  bridge  or  other  structure  authorized  by  law  over  such  tide- 
water in  which  there  is  in  fact  no  draw  and  in  which  the  law  does 
not  require  that  a  draw  be  constructed  or  maintained  or  in  case  the 
mayor  and  aldermen  of  the  city  or  the  selectmen  of  the  town  within 
the  limits  of  which  the  work  licensed  is  to  be  done  shall  after  the 
notice  to  them  required  by  law  appear  and  oppose  the  granting  of 
the  same.  But  the  recital  in  such  license  that  no  such  opposition 
has  been  made  and  the  recital  in  any  license  of  the  said  board  that 
the  notice  required  by  law  has  been  given  shall  be  conclusive  evi- 
dence of  the  facts  recited. 

Section  2.  Ever}-  license  granted  under  the  authority  of  this 
act  shall  be  subject  to  the  provisions  of  the  third  and  fourth  sections 
of  the  two  hundred  and  thirty-sixth  chapter  of  the  acts  of  the  year 
eighteen  hundred  and  seventv-two. 

Section  3.  This  act  shall  take  effect  upon  its  passage.  Ap- 
proved June  19,  1874. 
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REPORT. 


To  the  Honorable  Senate  and  House  of  Representatives  of  the  Common- 
wealth of  Massachusetts. 

The  Board  of  Harbor  Commissioners  respectfully  submit 
their  Tenth  Annual  Report. 

South  Boston  Flats. 

The  initiation  of  the  harbor  improvement,  usually  discussed 
under  this  head,  was  due  to  the  studies  of  various  commis- 
sions and  legislative  committees  prior  to  the  establishment  of 
the  Board  of  Harbor  Commissioners.  It  was  at  the  same 
session  of  the  legislature  at  which  this  Board  was  created  that 
a  definite  plan  for  the  improvement  was  adopted,  and  it  was 
among  the  first  duties  of  this  Board  to  present  to  the  legisla- 
ture a  scheme  for  carrying  into  execution  the  improvement 
upon  the  basis  of  that  plan.  The  plan  of  1866,  of  which  we 
speak,  was  not  a  plan  for  utilizing  the  flats  when  filled  ;  it 
only  showed  the  extent  and  outlines  of  the  proposed  filling, — 
the  walls  and  channels.  Whatever  idea  was  at  the  outset 
entertained  of  utilizing  the  tract  of  flats  that  should  be 
inclosed,  was  incidental  merely.  The  project  was  primarily 
a  harbor  improvement.  A  wall  was  proposed  to  be  built  on 
a  certain  line,  the  position  of  which  was  determined  by  a 
physical  survey  of  the  main  channel.   This  wall  was  designed 

to  effect  certain  changes  in  the  tidal  currents,  and  also  to 

~  7 

retain  the  material  dredged  from  the  harbor.  The  anchorage 
and  sailing-room  of  the  harbor  was  to  be  materially  in- 
creased, and  the  modifications  in  the  flow  of  the  currents 
induced  by  the  wall  was  relied  upon  in  part  to  secure  the  per- 
manence of  the  improved  water-way.  The  Resolve  of  1866, 
which  first  committed  the  subject  to  this  Board,  fully  recog- 
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nized  the  project  of  reclaiming  and  utilizing  the  flats  which 
should  be  inclosed,  but  contained  these  words:  "In  all 
plans  and  proposals  submitted  by  them,  always  regarding  the 
protection  and  improvement  of  the  harbor  of  Boston  as  of 
paramount  importance  in  any  intended  occupation  of  said 
flats."  The  Board  thus  undertook  the  work  with  two  pur- 
poses in  view,  and  mature  study  confirmed  the  opinion  that 
the  two  were  entirely  consistent  with  each  other.  The  flats 
offered  the  most  convenient  dumping-ground  for  the  material 
dredged  from  the  main  channel,  and  the  market  value  of  the 
reclaimed  land  would  depend  largely  upon  the  improvement 
of  this  channel.  Some  doubt  was  at  first  entertained  whether, 
if  the  project  were  considered  solely  with  reference  to  the 
land  to  be  filled  up,  it  would  not  be  cheaper  to  bring  the 
material  from  the  country  by  railroad  than  to  obtain  it  by 
dredging ;  but  it  is  now  evident  that  the  material  can  be 
obtained  from  the  harbor  at  about  four-fifths  the  cost  of 
obtaining  it  from  the  country.  It  was  early  seen  that  the 
reclamation  of  the  whole  territory  could  not  be  undertaken  as 
a  single  project,  and  accordingly  it  was  divided  into  three 
sections,  numbered  in  the  order  in  which  the  filling  would  be 
likely  to  proceed.  The  first  section  extends  from  Fort  Point 
Channel  to  a  line  drawn  from  the  foot  of  E  Street,  in  the  east- 
erly line  of  said  street,  to  Slate  Ledge  Buoy,  and  comprises 
341  acres.  The  second  section  extends  from  the  easterly  line 
of  the  first  section  easterly  to  a  line  parallel  with  that,  and 
which  intersects  the  established  line  for  the  proposed  sea-wall 
3,400  feet  from  said  first  section.  This  section,  upon  the 
original  plan,  is  traversed  by  a  reserved  channel  500  feet 
wide.  Between  this  reserved  channel  and  the  line  of  the 
proposed  wall  is  an  area  of  157  acres  ;  the  reserved  channel 
in  this  section  comprises  57  acres,  and  between  it  and  the 
shore  are  87  acres,  making  the  total  area  of  the  second  sec- 
tion 301  acres.  The  third  section  extends  easterly  from  the 
second  section  to  a  line  drawn  from  the  wharf  near  the  south- 
ern point  of  Castle  Island  to  South  Boston  Point,  and  com- 
prises an  area  of  283  acres,  eight  acres  of  which  are  occupied 
by  the  reserved  channel  in  the  original  plan.  The  entire  area 
of  the  three  sections  comprises  925  acres.  The  reserved 
channel  was  originally  designed  to  traverse  the  first  section 
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also,  but  the  purchase  of  the  flats  owned  by  private  parties  in 
that  locality  will  make  it  inexpedient  that  it  should  do  so ; 
and  it  is  not  unlikely  that,  as  the  work  progresses,  it  will  be 
seen  to  be  for  the  interest  of  all  parties  that  the  plan  of  a 
reserved  channel  should  be  discarded  altogether.  The  filling 
for  which  provision  has  actually  been  made,  comprises  less 
than  one-third  of  the  first  section,  and  about  one-ninth  of 
the  entire  territory.  It  consists  of  about  25  acres  owned 
by  the  Boston  Wharf  Company,  about  25  acres  owned 
by  the  Commonwealth,  and  about  50  acres  owned  by  the 
Boston  &  Albany  Railroad  Company.  The  amount  of  ma- 
terial required  to  fill  these  three  parcels  to  grade  13,  is 
estimated  as  follows  :  For  the  Boston  Wharf  Company  tract, 
622,471  cubic  yards  ;  for  the  tract  of  the  Commonwealth, 
504,305  cubic  yards ;  and  for  the  Boston  &  Albany  Railroad 
tract,  1,155,891  cubic  yards.  The  Boston  Wharf  Company 
is  not  under  obligations  to  dredge  from  the  main  channel,  but 
has  agreed  to  deepen  Fort  Point  Channel  in  front  of  its  terri- 
tory over  an  area  of  604,550  square  feet  to  not  less  than  12 
feet  at  mean  low  water,  requiring  the  removal  of  144,644 
cubic  yards,  leaving  477,827  cubic  yards  required  by  the 
company,  which  is  being  obtained  by  them  from  the  cheapest 
sources  available,  mostly  from  dredging  in  docks  and  other 
portions  of  the  harbor.  The  material  required  for  the  other 
two  tracts  provided  for,  and  which  must  be  dredged  from  the 
main  channel,  is  1,660,196  cubic  yards,  as  above.  In  the 
second  annual  report  of  this  Board,  a  plan  was  given  upon 
which  the  space  proposed  to  be  dredged  was  colored  red.  In 
this  portion  the  23-feet  channel  was  contracted  to  a  width 
scarcely  70  feet,  and  its  course  was  so  serpentine,  that,  even 
at  points  where  it  was  much  wider,  uo  heavy  vessels  could 
follow  it  under  ordinary  circumstances.  Of  course,  it  is  only 
the  very  heaviest  vessels  that  would  require  a  channel  of  such 
depth.  The  18-feet  channel  which  ordinary  laden  vessels 
require,  had  a  minimum  width  in  this  locality  of  about  900 
feet,  and  answered  very  well  when  not  encumbered,  as  it 
often  was,  by  vessels  at  anchor.  The  dredging  proposed  will 
increase  the  channel  to  about  2,400  feet  in  width  to  the  full 
depth  of  23  feet,  and  add  to  the  anchorage-room  for  heavy 
ships  about  174  acres.    The  space  colored  red  in  the  plan 
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mentioned  contained,  above  the  level  of  23  feet  below  mean 
low  water,  1,458,000  cubic  yards,  as  computed  from  meas- 
urements in  position,  of  which  1,275,000  cubic  yards  were 
between  the  original  23-feet  channel  and  the  line  of  pro- 
posed sea-wall ;  but  when  shovelled  up  by  the  dredge,  and 
dumped  upon  the  flats,  it  is  estimated  there  will  be  a  gain  in 
measurement  of  30  per  cent.  Thus,  Avithout  going  north  of 
the  old  channel  at  all,  the  contractors  will  find  all  the  material 
required  for  filling  to  grade  13  the  parcels  now  under  con- 
tract. To  what  extent  the  material  will  settle  when  depos- 
ited, cannot  be  predicted  ;  but  the  grade  provided  by  the  con- 
tracts being  16  when  covered  with  gravel,  will  be  sufficiently 
high  to  admit  of  all  the  settlement  probable  without  material 
injury  of  the  land  for  occupation.  In  the  Second  Report, 
before  referred  to,  the  figures  for  the  dredging  and  the  filling 
were  evidently  confounded.  Three  and  a  half  millions  of 
cubic  yards  are  mentioned  as  the  amount  to  be  derived  from 
the  space  colored  red  upon  the  plan,  added  to  the  amount  to 
be  furnished  by  the  general  government  from  operations  at 
the  upper  middle  bar.  This  was  at  a  time  when  a  channel 
1,000  feet  wide  was  in  contemplation,  and  the  depth  of 
dredging1  was  to  be  two  feet  greater.  In  New  York  Har- 
bor,  the  general  government  long  ago  fixed  upon  25  feet  at 
mean  low  water  as  the  depth  to  which  rocks  should  be 
removed;  but,  in  the  case  of  Boston,  23 .  feet  has  been 
regarded  as  sufficient,  and  adopted  both  in  the  operations  of 
the  general  government  and  of  the  Commonwealth.  In  New 
York,  25  feet  at  mean  low  water  is  a  trifle  over  27  feet  at  the 
mean  sea  level;  i.  e.,  at  half  tide.  In  Boston,  23  feet  at 
mean  low  water  is  28  feet  at  half  tide  ;  so  that  a  vessel  requir- 
ing a  whole  flood  or  ebb  tide  to  come  up  or  go  down,  will  rind 
one  foot  more  water  upon  the  shoalest  places  than  she  would 
find  with  the  smaller  tide  in  New  York  Harbor. 

There  are  occasionally  in  Boston  steamers  drawing  a  little 
over  23  feet,  very  rarely  24  feet.  It  would  be  far  from  true 
economy  to  remove  all  obstructions  to  an  additional  depth  of 
one  foot,  to  meet  the  chances  of  a  rare  ship  visiting  these 
interior  obstructions  at  low  water,  and  impatient  of  an  hours 
delay  in  the  comfortable  roadstead  below.  If  the  present 
grade  of  filling  required  to  be  taken  from  the  harbor  shall 
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be  maintained  till  the  reclamation  of  the  first  section  is  com- 
plete, Boston  Upper  Harbor  will  then  be  as  perfect  below 
the  navy  yard  as  it  need  be  for  the  requirements  of  the 
heaviest  commerce. 

The  progress  of  the  work  upon  the  Commonwealth  tract 
of  25  acres  during  the  year  has  been  satisfactory.  The 
Board  found  early  in  the  season  that  advantageous  prosecu- 
tion of  the  filling  would  require  the  construction  of  the  dock- 
walls  earlier  than  had  been  proposed.  With  the  approval  of 
the  governor  and  council,  a  contract  was  made  for  this  pur- 
pose on  the  23d  of  June, — which  will  be  found  in  the 
Appendix, — and  work  under  the  same  was  immediately 
begun. 

The  studies  and  experiments  of  the  engineer  in  charge  to 
test  every  step  in  the  work  in  the  most  exhaustive  manner, 
will  be  found  exceedingly  interesting,  as  stated  in  his  report, 
which  is  printed  herewith,  and  will  afford  the  legislature 
means  of  judging  the  degree  of  caution  that  has  been 
observed. 

This  Board  have  never  doubted  that  the  land  reclaimed  by 
this  harbor  improvement  would  alone  bring  to  the  treasury 
of  the  Commonwealth  a  full  return  for  its  large  expenditure ; 
and,  as  the  reclamation  of  the  portion  under  contract  ap- 
proaches completion,  there  are  many  indications  which  con- 
firm that  confidence.  The  legislature  of  1875  repealed  the 
power  of  this  Board  to  make  sales  of  the  land  to  be  reclaimed, 
and  created  a  new  Board  to  deal  with  and  develop  the  prop- 
erty created  by  the  reclamation.  This  Board  are  also  advised 
that  the  new  legislation,  by  conferring  upon  the  new  Board 
power  to  make  contracts  for  future  improvements  upon  the 
flats  in  question,  has  by  implication  repealed  the  power  of 
this  Board  to  make  such  contracts ;  and  that,  beyond  the 
completion  of  the  work  now  under  contract,  their  duties  in 
connection  with  the  improvement  of  the  harbor  upon  South 
Boston  Flats  will  be  of  a  negative  character,  and  of  much  less 
responsibility  than  heretofore.  The  views  of  the  Board  in 
this  connection  were  presented  to  the  committee  who  reported 
the  change  of  policy  referred  to,  and  were  appended  to  the 
committee's  report  (House  Doc.  365)  ;  and,  for  convenience 
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of  reference,  the  communication  is  also  printed  in  the  Appen- 
dix to  this  Report. 

A  further  appropriation  will  be  required  for  the  prosecu- 
tion of  the  work  under  contract,  in  accordance  with  the 
report  of  the  engineer. 

Charles  Riyer  Basin. 

In  July,  1874,  the  Board  granted  a  license  to  James  A. 
Woodbury,  S.  A.  Woods,  and  Fred  Pope,  which  provided  for 
a  project  of  improved  commercial  frontage  upon  the  Cam- 
bridge side  of  Charles  River,  and  at  the  same  time  secured  the 
improvement  of  the  chanuels  of  Charles  River  between  Cragie 
and  Brookline  bridges,  as  compensation  for  the  privileges 
granted.  The  lirst-named  parties  have  since  transferred  their 
interests  to  the  Cambridge  Improvement  Company,  who,  in 
October,  l£74,  commenced  operations  under  the  terms  of 
the  license  granted.  By  the  close  of  the  season,  600  feet 
in  length  of  the  wooden  bulkhead,  forming  the  westerly  side 
of  the  reserved  canal,  had  been  completed  in  a  satisfactory 
manner.  The  work  of  ballasting  this  bulkhead  was  con- 
tinued through  the  winter,  and  in  April,  1875,  contracts  for 
dredging  were  made  by  the  company,  since  which  time  9,698 
cubic  yards  of  material  have  been  taken  from  the  reserved 
canal,  deepening  its  channel  to  from  three  to  four  feet  below 
mean  low  water.  The  material  removed  by  this  dredging  has 
been  deposited  in  lots  in  rear  of  the  bulkhead,  but  this  rilling 
is  not  included  in  the  measurement  of  compensation  for  tide- 
water displaced,  as  it  was  not  taken  from  the  main  channel 
outside  of  the  harbor  lines  of  the  basin,  although  it  adds  to 
the  commercial  advantages  of  the  general  improvement. 

In  April,  1875,  dredging  was  begun  in  the  main  channel  of 
the  basin,  according  to  the  terms  of  the  license.  This  work 
has  progressed  in  a  satisfactory  manner,  and,  up  to  December 
last,  53,140  cubic  yards  of  material  have  been  removed,  giving 
a  depth  of  10  feet  at  mean  low  water  where  the  dredging  has 
been  done.  In  April,  work  was  also  begun  upon  the  founda- 
tion for  the  sea-wall,  500  feet  of  which  has  since  been 
satisfactorily  completed  iu  a  manner  believed  to  be  supe- 
rior to  ordinary  pile-foundation  work.  Iu  September,  the 
work  of  building  the  sea-wall  proper,  upon  this  prepared 
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foundation,  was  begun,  and  considerable  progress  has  since 
been  made. 

Several  sales  of  the  filled  lands  have  been  effected,  and  a 
substantial  building  erected  by  the  American  Net  and  Twine 
Company.  The  prospects  of  the  Improvement  Company  are 
encouraging,  and  seem  to  indicate  a  successful  development  of 
their  enterprise. 

A  progress  sketch  of  the  work  of  the  company  is  appended 
to  the  report  of  the  Board. 

Shoals  in  Boston  Upper  Harbor. 

By  chapter  304  of  the  Acts  of  1874,  the  Board  was  author- 
ized to  use  the  income  from  the  compensation  fund  for  Boston 
Harbor  accruing  during  that  year,  together  with  the  amount 
received  from  assessments  for  compensation  for  tide-water 
displaced,  to  pay  for  dredging  away  shoals  off  the  city  front- 
age, to  an  amount  not  exceeding  $15,000. 

The  Board  made  surveys  of  the  ground  in  question,  and 
issued  proposals  for  the  intended  work ;  but,  as  stated  in 
their  last  report,  circumstances  determined  them  to  postpone 
dredging  for  that  season. 

During  the  past  year,  contracts  have  been  made  for  the 
removal  of  part  of  the  shoal  off  Constitution  Wharf  and  Bat- 
tery Wharf,  under  which  work  has  been  done  and  paid  for  to 
the  amount  of  $8,000,  Owing  to  difficulties  which  the  con- 
tractor has  experienced,  the  whole  amount  of  the  dredging 
agreed  upon  has  not  been  done,  and  a  portion  of  the  shoal  off 
Battery  Wharf  is  not  yet  removed.  By  law,  the  unexpended 
balance  of  the  appropriation  for  this  work  reverts  to  the 
treasury  with  the  end  of  the  fiscal  year,  leaving  the  Board 
without  funds  to  continue  further  operations. 

Besides  the  original  project,  it  will  be  desirable  to  dredge 
away  more  of  the  shoal  ground  in  this  vicinity.  The  Board 
has  also  had  notice  of  an  increasing  shoal  off  the  water-face  of 
East  Boston,  which  will  be  examined  as  soon  as  practicable. 

In  order  to  conduct  this  work,  the  Board  will  require  addi- 
tional funds,  and  would  respectfully  recommend  the  appropri- 
ation of  the  income  from  the  harbor  fund  for  1875  and  1876. 

From  the  fact  that  the  Man-of-War  or  Junction  Shoal  is  a 
"  middle-ground  "  in  the  channel  leading  to  the  United  States 
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Navy  Yard,  the  Board  deems  its  removal  appropriate  work  for 
the  general  government,  and  has  memorialized  Congress  in 
behalf  of  an  appropriation  for  it. 

The  memorial  is  printed  in  the  Appendix,  and  a  hydro- 
graphic  sketch  of  Man-of-War  Shoal  is  also  appended. 

Prison  Point  Bay. 

Under  an  Act  of  the  legislature  approved  May  26,  1868, 
the  city  of  Charlestown  was  authorized  to  inclose  and  fill  up, 
under  the  direction  of  this  Board,  all  of  those  flats  included 
within  the  north-easterlv  side  of  the  Boston  and  Maine  Rail- 

%j 

road  location  and  the  high-water  line  of  the  Charlestown 
shore.  Among  the  provisions  of  this  Act  was  one  requiring 
compensation  to  be  made  from  time  to  time  for  the  amount  of 
tide-water  displaced  by  the  filling  up  of  flats. 

The  city  of  Charlestown  did  not  avail  itself  of  the  authority 
conveyed  in  the  aforesaid  Act,  so  far  as  to  undertake  any 
general  reclamation  of  the  bay,  but  proceeded  to  extend  Canal 
Street  across  a  portion  of  it,  and  ultimately  to  fill  an  adjacent 
place.  This  street  extension  involved  the  inclosure  of  a  por- 
tion of  the  bay  lving  between  the  location  of  the  street  and 

*/        %J  CD 

the  shore  of  Charlestown,  amounting  to  about  four  acres  ;  but 
two  culverts  were  placed  under  the  roadway  so  as  to  provide 
for  adequate  ingress  and  egress  of  tide-water. 

Soon  after  the  work  upon  the  extension  of  Canal  Street  was 
fairly  under  way,  the  owners  of  flats  in  this  portion  of  Prison 
Bay,  and  especially  those  who  held  flats  within  the  street  loca- 
tion, busied  themselves  with  reclaiming  lands  for  building  and 
other  purposes  ;  so  that  by  the  time  the  filling  along  the  line 
of  the  street  had  risen  above  high  water,  the  interior  basin 
had  been  nearly  filled  up.  The  northern  culvert  having  by 
this  time  ceased  to  be  of  use  as  a  tide- way  to  any  flats  except 
those  belonging  to  the  city,  the  city  proceeded  to  till  up  the 
narrow  space  that  remained. 

This  Board  assessed  upon  the  city  of  Charlestown  compen- 
sation for  tide-water  displaced  along  the  site  of  Canal  Street 
and  in  the  rear  of  the  northern  culvert,  and  the  amount 
a>sessed  was  paid  by  the  city  of  Boston  after  the  annexation 
of  Charlestown. 

While  the  filling  of  Canal  Street  was  in  progress,  notice  was 
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given  to  private  parties  engaged  in  reclaiming  adjacent  flats 
that  this  action  was  illegal,  and  finally  a  state  constable 
was  sent  to  the  neighborhood  to  observe  and  report  such  pro- 
ceedings. The  Board  having  given  adequate  time  to  all  the 
parties  for  taking  the  necessary  steps  to  legalize  their  proceed- 
ings, and  finding  them  apparently  indisposed  to  do  so,  notified 
them  to  appear  at  a  meeting  of  the  Board  held  November  4th 
of  this  year.  1  At  this  hearing,  numerous  parties  in  interest 
appeared,  and  those  representing  property  within  the  line  of 
Canal  Street  claimed  that  the  cutting  off  of  the  portion  of  the 
bay  reclaimed  by  them  from  the  free  ingress  and  egress  of  the 
tide  was  the  act  of  the  city  of  Charlestown,  for  which  they 
ought  not  to  be  held  responsible. 

While  the  Board  cannot  admit  this  claim,  because  it  is  satis- 
fied that  the  city  provided  adequate  water-ways  for  the  tide,  it 
cannot  but  regard  the  situation  of  the  parties  as  one  claiming 
consideration.  The  city  of  Charlestown  presented  no  plans 
for  approval  by  this  Board  before  proceeding  to  construct  the 
street  which  actually  deprived  the  parties  within  of  all  value 
in  their  property  as  water  front,  and  converted  their  flats  into 
receptacles  for  filth ;  so  that  the  injured  parties  were  pre- 
sented with  no  opportunities  to  be  heard  before  this  Board  till 
the  work  of  the  city,  actually  in  progress,  foreshadowed  their 
fate  ;  they  then  proceeded  to  convert  their  flats  into  building 
lots,  believing  that  the  city  by  its  action  had  assumed  all 
responsibility. 

Green  Harbor  River. 

The  attempt  to  reclaim  1,500  acres  of  unproductive  marsh 
land,  by  a  dike  across  Green  Harbor  River,  is  an  experi- 
ment of  more  than  ordinary  interest  to  the  Common- 
wealth. The  progress  and  ultimate  value  of  the  reclamation, 
as  such,  is  the  more  appropriate  study  of  the  board  of  agricult- 
ure, from  whom  the  legislature  will  doubtless  receive  reliable 
data  for  estimating  the  results  of  the  dike  to  the  agriculture 
of  the  State. 

It  was  suggested  in  the  fifth  annual  report  of  this  Board, 
that  the  dike  would  not  remain  neutral  in  its  relations  to  the 
harbor  and  its  entrance,  and  the  result  has  proved  quite  as  seri- 
ous as  then  anticipated.    The  predictions  of  Prof.  Mitchell, 


12 


HARBOR  COMMISSIONERS'  REPORT.  [Jan. 


printed  with  that  report,  have  been  verified  with  striking 
accuracy. 

The  Act  which  authorized  the  construction  of  the  dike, 
chapter  303  of  the  Acts  of  1871,  contained  as  its  fourth  sec- 
tion the  following  : — 

"  Should  shoaling  take  place  above  the  level  of  mean  low  water  in 
the  channel  of  Green  Harbor  River  or  its  approaches  below  the  dam 
and  dikes  in  consequence  of  the  construction  of  said  dam  and  dikes, 
said  shoaling  shall  be  removed  by  the  proprietors  of  Green  Harbor 
marsh,  under  the  direction  and  to  the  acceptance  of  the  board  of 
harbor  commissioners.  And  if  the  proprietors  of  said  marsh  shall 
fail  to  remove  said  obstructions  for  six  months  after  due  notice 
from  said  commissioners,  then  said  commissioners  shall  cause  the 
obstructions  to  be  removed  at  the  expense  of  the  proprietors  of  said 
marsh,  and  said  proprietors  shall  be  liable  to  the  Commonwealth  for 
the  same  in  an  action  of  contract,  and  the  non-joinder  of  any  party 
or  parties  defendant  shall  not  defeat  the  same." 

Questions  arising  under  this  provision  have  claimed  the 
attention  of  the  Board  the  past  year.  Petitions  were  pre- 
sented alleging  that  the  shoaling  there  contemplated  had  taken 
place,  and  praying  for  the  relief  therein  provided.  The  Board, 
with  its  engineers,  visited  the  harbor  in  August,  and  inspected 
its  condition  at  various  stages  of  the  tide.  A  partial  hearing 
was  given  at  that  time  to  the  petitioners  and  such  meadow 
owners  as  appeared,  and  subsequently  in  Boston  a  more 
extended  hearing1  was  had,  at  which  testimony  was  introduced 
on  both  sides,  and  the  views  of  the  different  parties  interested 
were  ably  presented  by  counsel.  The  harbor  has  suffered  a 
decided  injury  from  closing  the  tidal  reservoir  which  the 
marshes  afforded.  The  channel  of  the  river  and  its  approaches 
were  formerly  cleared  by  the  daily  scouring  of  the  outgoing 
tide,  so  that  boats  drawing  two  feet  could  enter  freely  at  all 
stages  of  the  tide,  but  now  the  bar  at  the  entrance  does  not 
admit  of  sufficient  depth  at  low  water  for  the  use  of  boats  of 
any  description.  Shoaling  has  undoubtedly  taken  place  both 
in  the  channel  and  its  approaches  above  mean  low  water. 
Natural  causes  have  contributed  to  the  shoaling  to  some 
extent,  and  it  would  not  be  practicable  to  separate  with  pre- 
cision the  results  of  natural  causes  from  the  results  of  the  dike, 
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but  it  is  clear  that  what  has  occurred  must  be  mainly  attributed 
to  the  dike.  A  further  survey  will  be  necessary  to  determine 
the  extent  to  which  the  obstructions  should  be  removed  to 
meet  the  requirements  of  the  statute,  which  survey  will  be 
made  as  early  as  the  weather  will  permit. 

It  is  obvious  that  much  injury  has  resulted  to  the  harbor 
for  which  no  remedy  was  attempted  in  the  statute  ;  and  whether 
the  provision  cited  is  effective  for  the  relief  which  was 
attempted,  is  not  clear.  A  doubt  has  arisen, — Who  are  "the 
proprietors  of  Green  Harbor  marsh,"  that  are  required  to 
remove  the  obstructions  caused  by  the  dike?  It  is  not  certain 
whether  the  statute  would  be  construed  to  mean  those  who 
were  proprietors  at  the  passage  of  the  Act,  those  who  were 
proprietors  at  the  time  the  dike  was  constructed,  those  who 
shall  be  proprietors  when  the  Harbor  Commissioners  shall  give 
notice  of  the  obstructions  to  be  removed,  or  be  held  void  for 
indefiniteness.  There  is  no  express  provision  that  the  cost  of 
removing  the  shoaling  shall  be  a  lien  or  charge  upon  the  land  ; 
and  if  the  responsibility  is  personal  only,  there  is  great  diffi- 
culty in  determining  upon  whom  it  is  placed.  The  statute 
makes  it  the  duty  of  the  Board  to  remove  the  obstructions,  if 
the  proprietors  fail  to  do  so  for  six  months  after  notice ;  but 
the  means  are  not  provided  for  the  work,  and  the  Board  can- 
not proceed  in  it  without  further  legislation.  If  the  means 
are  provided,  and  the  obstruction  should  be  removed  by  the 
Commonwealth  in  the  first  instance,  the  treasury  would  be 
•involved  in  the  question  of  whom  the  Commonwealth  could 
recover  the  cost. 

The  petitioners,  however,  suggest  that  if  the  proprietors  of 
the  marsh  fail  to  remove  the  shoaling  for  six  months  after 
notice  from  this  Board,  the  dike  will  become  a  nuisance  liable 
to  abatement,  the  condition  of  its  construction  and  mainte- 
nance not  being  complied  with.  If  the  proprietors  should 
remove  the  shoaling  to  the  acceptance  of  this  Board,  the  relief 
may  be  temporary  only.  The  cause  would  remain  likely  to 
produce  again  the  same  result,  and  it  is  not  certain  that  the 
statute  extends  to  a  second  removal.  The  counsel  for  marsh 
owners  express  doubt  of  the  constitutionality  of  the  provision 
cited,  however  it  should  be  interpreted. 

These  difficulties  lead  the  Board  to  the  conclusion  that  the 
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remedial  section  of  the  statute  will  be  more  productive  of  lit- 
igation than  of  harbor  improvement.  If  there  is  any  effective 
restoration  of  Green  Harbor  River  as  a  harbor,  it  is  likely  to 
be  by  the  direct  action  of  the  State  to  remove  the  shoaling 
which  the  dike  has  caused.  The  interest  manifested  at  the 
hearings  of  the  Board  indicates  that  the  value  of  the  harbor 
to  the  community  affected  by  its  injury  was  underrated  in  the 
earlier  discussion  of  the  dike  project.  The  harbor  was 
mainly  used  by  small  pleasure-yachts  and  fishing-boats.  It  was 
never  valuable  for  refuge  or  for  general  commerce  ;  but  for  the 
local  purposes  named  it  was  valuable,  and  it  fostered  an 
important  industry.  To  the  fishermen  who  used  it,  the  law 
that  permits  its  injury  seems  oppressive.  Whether  the 
importance  of  the  marsh  reclamation  justifies  the  injury  of  the 
harbor,  or  the  expense  of  preserving  it,  is  for  the  legislature 
to  determine.  The  Board  desires  only  to  bring  to  the  atten- 
tion of  the  legislature  the  full  consequences  of  the  measure. 

Menemsha  Creek. 

During  the  last  session  of  the  legislature,  the  subject  of  the 
improvement  of  Menemsha  Creek  on  Martha's  Vineyard,  by 
reopening  a  former  inlet  through  the  beach,  was  brought 
before  it  by  petition,  and  subsequently  referred  to  the  Board 
of  Harbor  Commissioners  for  examination,  and  report  to  the 
next  legislature.  In  fulfilment  of  the  instructions  given,  the 
Board  respectfully  submits  the  following  report. 

Menemsha  Creek  is  the  communicating  channel  or  passage- 
way between  the  waters  of  Vineyard  Sound  and  a  large  lagoon, 
or  pond,  called  Menemsha  Pond,  which  lies  between  the  towns 
of  Chilmark  and  Gay  Head,  and  contains  in  total  area,  with 
one  or  two  smaller  connecting  ponds,  about  716  acres. 

According  to  the  early  history  of  this  creek,  its  outlet  was 
farther  eastward  than  it  has  been  since,  and  near  where  the 
beach  joins  the  upland.  About  1770  it  either  broke,  or  was 
dug  "square  out"  in  the  alignment  of  the  main  trend  of  the 
creek.  This  new  channel,  or  outlet,  gradually  worked  to  the 
westward,  ran  crookedly  through  the  beach,  grew  more  shal- 
low, and  in  the  year  1842  closed  up.  In  April,  1843,  by  vol- 
unteer labor,  a  new  inlet  was  again  dug  through  the  beach 
"square  out,"  as  the  report  says.    This  cut  remained  as  a 
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good  channel,  having  five  feet  of  water  in  it,  until  the  great 
gale  of  June,  1853.  The  action  of  this  gale  so  injured  the 
creek,  that  it  has  been  gradually  deteriorating  since.  The 
creek  is  now  narrow  and  crooked  in  its  pathway  through  the 
beach,  the  entrance  is  from  one-fourth  to  one-third  of  a  mile 
westward  from  the  site  of  the  original  cut,  and  has  but  about 
one-half  a  foot  of  water  in  it  at  low  tide. 

The  arguments  of  the  petitioners  in  behalf  of  the  proposed 
improvement  are  substantially  as  follows  :  That  opening  a  new 
inlet  by  an  artificial  cut  through  the  beach  at  the  point  where 
it  was  formerly  successfully  made,  and  where  for  ten  years  it 
afforded  a  good  and  safe  entrance  to  the  shelter  of  the  upper 
creek  and  pond,  is  a  practicable  and  feasible  undertaking ; 
that  such  an  inlet,  leading  to  a  safe  harbor  within,  is  much 
needed  as  a  measure  of  advantage  and  encouragement  to  the 
fishing  interest  of  this  part  of  the  Commonwealth,  and  also 
as  a  means  of  protection  to  the  life  and  property  of  citizens 
engaged  in  this  exposed  and  laborious  business.  The  number 
of  boats  engaged  in  the  fisheries  of  this  general  locality,  aud 
which  now  make  Menemsha  bight  their  headquarters,  is  about 
two  hundred.  With  a  good  inlet  and  a  safe  harbor  for  refuge 
and  for  business  accessories,  the  number  and  value  of  the 
boats  and  the  amount  of  material  property  attending  an  advan- 
tageous fishing  depot,  would  probably  largely  increase.  The 
codfish  caught  upon  the  banks  of  No  Man's  Land,  are  among 
the  best  offered  in  the  market.  The  lobster  fishery  in  this 
vicinity  is  also  of  valuable  and  increasing  interest,  and  the  fish 
themselves  are  of  a  large  and  superior  kind. 

The  Board,  with  their  engineers,  visited  the  ground  of  the 
proposed  inlet  at  Menemsha,  in  August  last,  and  had  a  hear- 
ing of  parties  interested  in  the  proposed  improvement,  and 
obtained  from  undoubted  authority  valuable  facts  and  par- 
ticulars in  reference  to  this  subject. 

The  attention  of  the  Board  was  called  to  a  pier  built  at  the 
entrance  of  Sesuet  creek  in  East  Dennis,  on  Cape  Cod,  for  the 
purpose  of  protecting  its  inlet,  confining  and  directing  its 
currents,  and  preventing  it  from  shifting  under  the  influence 
of  outside  currents  and  wave  action  similar,  it  was  thought, 
to  those  acting  upon  the  shore  at  Menemsha.  This  pier  at 
East  Dennis  has  stood  in  good  condition  for  nearly  thirty 


16         HARBOR  COMMISSIONERS'  REPORT.  [Jan. 


years,  and  has  fully  answered  the  purpose  and  produced  the 
effect  intended.  The  engineers  of  the  Board  have  visited  and 
examined  this  work,  and  report  it  to  have  served  a  valuable 
purpose  in  preventing  the  same  sources  of  trouble  apprehend- 
ed in  the  case  of  Menemsha  Creek.  The  uncertainty  of  a 
new  opening  remaining  in  its  original  position,  and  the  proba- 
bilit}'  of  its  deterioration  if  the  entrance  works  to  the  west- 
ward, as  the  former  openings  have  done,  is  the  only  adverse 
feature  of  the  proposed  improvement.  The  Board  recom- 
mends the  construction  of  a  similar  pier  in  addition  to  the 
proposed  cut. 

The  Board  ordered  a  survey  of  the  ground  at  Menemsha  to 
be  made  by  their  engineer,  with  an  estimate  of  the  probable 
expenses  of  such  work  as  would  secure  an  inlet  affording  the 
advantages  desired.  This  survey  has  been  made,  and  the 
following  results  obtained. 

The  most  favorable  and  suitable  location  for  the  proposed 
cut  through  the  beach  is  not  in  a  line  at  right  angles  with  the 
trend  of  the  outer  beach,  but  one  beginning  on  the  inside  at 
the  bend  of  the  creek  and  inclining  slightly  westward,  so  that 
the  channel  and  current  through  it  shall  partially  coiucide 
with  the  natural  outside  currents  and  influences  which  tend  in 
this  direction. 

The  location  selected  also  avoids  the  higher  portions  of  the 
sand-hills,  and  passes  through  about  a  minimum  section  of 'the 
beach.  The  length  of  this  cut  from  low-water  mark  at  either 
end  is  about  380  feet,  and  its  width  from  its  high-water  line 
on  either  side  should  be  about  80  feet,  with  a  central  cut  of 
40  feet  in  width  dug  to  the  level  of  low  water,  with  slopes  on 
either  side.  This  would  require  an  excavation  amounting  to 
about  5,220  cubic  yards ;  allowing  for  irregularities  of  slope 
and  other  contingencies  in  the  extension  of  the  work,  say  a 
total  of  5,500  cubic  yards,  which  will  probably  cover  all  the 
required  excavation.  Owing  to  the  remoteness  of  the  locality, 
and  the  small  amount  of  work  required,  it  will  probably  be 
found  inexpedient  to  provide  improved  machinery  and  appli- 
ances for  its  execution.  A  full  allowance  per  cubic  yard  of 
dredging  should  be  made  for  hand  and  team  labor,  but  as  the 
material  is  mostly  beach  sand,  the  following  estimate  is 
submitted  : — 
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For  opening  a  new  inlet,      .       .       .       .       .       .    $2,000  00 

For  pile  pier  similar  to  that  built  at  East  Dennis,  .  2,500  00 
For  closing  the  present  inlet,       .....        500  00 

85,000  00 

Resolve  concerning  the  establishment  of  piers  instead 
of  buoys  in  the  bays  of  cape  cod,  gurnet  head, 
and  duxbury  and  kingston  bays. 

Dunns:  the  last  session  of  the  legislature  the  Board  received 
a  communication  transmitting  a  copy  of  chapter  twenty  of  its 
Resolves,  as  follows  : — 

Resolved,  That  the  harbor  commissioners  are  directed  to  collect 
information  in  regard  to  the  expediency  of  recommending  to  the 
government  of  the  United  States  to  substitute  permanent  piers 
instead  of  temporal  buoys  at  the  mouth  of  various  harbors  on  Cape 
Cod,  where  the  wide  range  of  flats,  dangerous  to  navigation,  pre- 
vents the  proper  sighting  of  headlands  in  foggj7  or  stormy  weather, 
and  also  the  propriety  of  establishing  breakwater  piers  at  the  out- 
let of  Cut  River  and  the  Gurnet  Head,  and  permanent  buoys  on  the 
northerly  end  of  Brown's  Island,  so  called,  at  the  entrance  of  Plym- 
outh. Duxbury,  and  Kingston  baj's,  and  report  to  the  next  general 
court  such  information  and  their  conclusion  thereon  in  their  annual 
report. — Approved  March  31,  1875. 

After  investigation  in  regard  to  the  subject  of  the  above 
Resolve,  the  Board  would  state  there  are  practical  objections 
to  the  substitution  of  permanent  piers  for  buoys  in  the  bays 
of  Cape  Cod.  The  distance  from  channel-ways  at  which 
piers  would  have  to  be  placed  in  locating  them  upon  the 
"wide  range  of  flats"  referred  to,  would  involve  the  same 
difficulty  which  now  exists  in  sighting  natural  landmarks. 
In  order  to  make  piers  conspicuous,  and  answer  the  pur- 
poses desired,  they  must  be  large  and  expensive  structures. 
The  experience  of  last  winter  has  shown  the  destructive 
power  of  ice  in  this  part  of  Massachusetts  Bay,  where  even 
light-houses  have  been  endangered  by  it.  The  use  of  large 
and  particularly  marked  buoys  seems  to  be  a  more  practically 
useful,  and  certainly  a  far  more  economical,  way  of  aiding 
navigation  in  these  waters.  In  view  of  these  considerations, 
the  Board  deems  it  inexpedient  to  recommend  to  the  general 
government  the  action  suggested  in  the  above  Resolve. 
3 
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In  regard  to  the  establishment  of  breakwater  piers  at  the 
outlet  of  Cut  River,  the  Board  would  state  that  the  question 
of  the  condition  and  improvement  of  Green  Harbor,  which 
includes  that  of  the  mouth  of  Cut  River,  is  now  before  them 
for  consideration,  and  until  definite  conclusions  are  arrived  at 
in  regard  to  it,  based  upon  intended  surveys,  the  Board  con- 
siders other  action  inexpedient. 

In  regard  to  a  breakwater  at  Gurnet  Head,  the  Board  is  not 
possessed  of  data  or  information  sufficiently  important  to 
warrant  the  recommendation  to  the  general  government  of 
the  executiou  of  such  a  work  at  this  time.  . 

The  Board  would  unhesitatingly  recommend  the  placing  of 
large  and  conspicuous  buoys,  as  permanently  secured  as  prac- 
ticable, on  the  northerly  end  of  Brown's  Island,  at  the  en- 
trance of  Plymouth  Harbor,  as  specified  in  the  Resolve. 

Flats  Owned  by  the  Commonwealth. 

On  the  15th  of  May,  1875,  the  following  communication 
was  received  from  the  Massachusetts  House  of  Represent- 
atives : — 

Ordered,  That  the  harbor  commissioners,  in  their  next  annual 
report,  be  requested  to  make  an  approximate  statement  of  the  loca- 
tion and  amount  of  flats  owned  by  the  Commonwealth  on  its  coast 
and  harbors,  so  far  as  that  information  can  be  conveniently  collected 
from  existing  maps,  charts,  surveys  or  other  knowledge  in  their 
possession. 

In  accordance  with  the  above  order,  the  Board  has  obtained, 
mostly  from  the  maps  of  the  United  States  Coast  Survey,  and 
partly  from  their  own  surveys  of  Boston  Harbor,  the  follow- 
ing information  in  regard  to  the  amount  of  flats  owned  by  the 
Commonwealth  in  its  various  harbors  and  along  its  coast. 
The  amounts  stated  in  the  following  table  are  given  in  acres, 
and  are  approximations  only ;  but  are  probably  considerably 
within  the  amount  actually  claimable  by  the  State,  as  the 
limits  of  the  flats  are  taken  at  mean  low  water,  whereas  the 
claim  extends  to  the  range  of  extreme  tides. 

As  will  be  seen  by  the  following  tables,  the  main  portion  of 
the  flats  are  in  the  harbors  north  of  Cape  Cod.   This  is  owing 
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to  the  greater  range  of  tide  which  prevails  in  Massachusetts 
Bay  and  along  the  eastern  coast,  and  which  averages  about  ten 
feet  rise  and  fall,  whereas,  along  the  southern  coast  of  Mas- 
sachusetts, the  tide  ranges  from  one  and  one-half  feet  off  Nan- 
tucket and  Martha's  Vineyard,  to  about  five  feet  in  Buzzard's 
Bay. 

The  total  amount  of  flats  owned  by  the  Commonwealth, 
according  to  the  basis  of  measurement  taken,  and  which  rep- 
resent the  flats  that  ebb  dry  below  or  beyond  the  line  of  100 
rods  from  high-water  mark,  as  shown  at  mean  range  of  tide, 
is  10,788  acres. 

This  line  of  limitation  is  in  accordance  with  the  old  colonial 
law  giving  to  proprietors  of  upland  the  ownership  of  flats  to 
low-water  mark,  or  to  100  rods  below  high-water  mark  where 
the  flats  extend  beyond  this  range. 


Area  of  Flats  owned  by  the  Commonwealth  of  Massachusetts,  being 
the  Area  outside  the  line  of  100  rods  from  High  Water,  and  inside 
the  line  of  Low  Water.* 


LOCATION. 

Area  in 
Acres. 

Total  Area 
in  Acres. 

13 

232 

222 

Off  Plum  Island,  

10 

96 

South  of  Castle  Neck,  

53 

Off  Castle  Neck,    .       .       .       .  . 

3 

13 

South  of  Plum  Island,  

27 

Essex,  

26 

26 

Gloucester,  

•  • 

11 

9 

2 

25 

Lynn,  

327 

206 

Axes  Point,  

96 

25 

*  This  limitation  does  not  apply  to  Provincetown,  or  any  case  where  the  Common- 
wealth owns  the  upland. 
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Flats  Owned  by  Commonwealth — Continued. 


LOCATION. 

Area  in 
Acres. 

Total  Area 
in  Acres. 

Chelsea,  

Off  Tine's  Point,  

.  . 

6 

6 

Boston  Harbor,  

Brewster  Bar,  

East  Boston,  ........ 

Chelsea  Point,  ....... 

Breed's  Island,  

Apple  Island,  

Kick's  Mate,   .  . 

Lower  Middle,  

Governor's  Island,  

Bird  Island,  

Dorchester  Bay,  

South  Boston  Flats,  

•  • 

16 
414 
44 
34 
127 
12 
4 
31 
41 
44 
925 

1,722 

DUXBURY,  '  . 

•  • 

1,132 

Kingston,  

•  « 

669 

Plymouth,  

Inside  Long  Beach,  

Outside  Pier  Head,  

Off  High  Cliff,  

Clark's  Island,  

331 
47 

592 
81 

1,051 

Barnstable,  

South  side  of  entrance,  

Off  Sandy  Neck,  

Thatcher  Island  Channel,  

South  of  Phill's  Island,  

Great  Creek,  

17 

53 
7 
8 

14 

99 

Yarmouth,   

598 

Dennis,  

180 

Brewster,  

1,528 

Orleans,  

140 

Eastiiam,  

805 

Wellfleet,  

Small  Shoals,  

Off'  Beach  Hill,  

Off  Maya's  Beach,  

Off  Hatches  Creek,  

41 

23 
38 
16 

118 

Truro,  

Off  Highlands,  

Cape  Cod  Bay,  

9 

.  4 

13 
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Flats  Owned  by  Commonwealth — Concluded. 


L  U  (J  A  i  1  U  JN  ■ 

Area  in 
Acres. 

Total  Area 
in  Acres. 

Bay  inside  Race  Point,  

Along  N.  W.  Coast  

xsay  lnsiue  >v  oou.  xjihi,  ...... 

240 
60 

310 

1,260 

MOXOMOY,  

Between  Chatham  and  Monornoy, 

96 

530 

W  A  "I?  TT  TT  A  \T 

28 

11 

11 

9 

9 

Total  amount  of  Flats  owned  by  Commonwealth, 

•  • 

10,788 

East  Harbor. 

Settlement  has  been  made  with  the  meadow  owners  at  East 
Harbor  during  the  year,  the  details  of  which  are  embodied  in 
a  report  of  the  Board  to  the  governor  and  council,  which 
was  approved  by  them,  and  is  printed  in  the  Appendix.  The 
settlement  was  reached  so  near  the  end  of  the  year,  that  a 
large  number  of  the  proprietors  failed  to  deliver  deeds  in 
season,  and  it  would  be  only  equitable  to  renew  the  appro- 
priation which  lapsed  with  the  fiscal  year. 

Edgartown  Harbor  and  Cotamy  Beach. 

In  their  last  annual  report  the  Board  presented  the  subject 
of  Edgartown  Harbor  by  a  summary  review  of  their  action 
and  cooperation  in  the  steps  that  led  to  the  appropriation  by 
Congress  for  the  much-desired  improvement  and  protection  of 
this  important  harbor.  Extracts  were  also  given  from  the 
report  of  Gen.  G.  K.  Warren,  who  had  charge  of  the  engi- 
neering work. 

The  Board  have  since  been  informed  by  Gen.  Warren  thai 
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the  results  of  a  survey,  made  since  the  date  of  his  work  upon 
Cotamy  Beach,  show  no  changes  in  the  condition  of  the  har- 
bor since  the  survey  by  the  United  States  Coast  Survey  in 
1871,  made  at  the  request  of  this  Board. 

The  Board  intend  to  repeat  this  test  by  a  still  later  com- 
parative survey,  which  will  be  made  as  soon  as  practicable. 
They  are  fully  sensible  of  the  importance  of  protecting  and 
improving  this  valuable  harbor,  and  intend  to  take  measures 
to  secure,  if  possible,  at  an  early  day,  such  renewed  action  as 
may  be  found  necessary  in  its  behalf. 

Ice  Obstruction. 

The  severity  of  the  winter  of  1874-5  suggested  to  the 
Board  the  propriety  of  a  systematic  course  of  inquiry  into  the 
effects  of  ice  as  a  cause  of  interruption  of  navigation,  and  of 
permanent  injury  or  benefit  to  the  channels  of  our  harbors. 
Letters  were  addressed  to  the  United  States  Revenue  Collect- 
ors and  other  prominent  citizens  at  the  different  ports,  pre- 
senting questions  which  should  serve  as  guides  to  them  in 
arranging  such  information  as  they  might  feel  disposed  to  fur- 
nish. These  letters  were  responded  to  in  most  cases  with 
fullness  and  apparent  interest. 

About  the  same  time  that  the  Board  moved  in  this  matter, 
the  United  States  Coast  Survey  sent  a  special  messenger  along 
the  coast  to  make  similar  inquiries,  and  at  the  request  of  this 
Board,  the  information  thus  obtained  by  the  general  govern- 
ment is  promised  as  an  addition  to  the  data  in  hand. 

It  would  be  hardly  safe  to  attempt  to  generalize  and  report 
results  from  this  investigation  till  facts  accumulate ;  but  the 
immediate  usefulness  of  this  kind  of  information  in  deter- 
mining upon  the  form  and  location  of  structures  for  which 
licenses  may  be  asked,  justifies  the  effort. 

Protection  of  Beaches. 

The  Board  are  frequently  called  upon  to  interfere  to  prevent 
the  removal  of  gravel  from  beaches,  where  injury  to  harbors  is 
feared  from  such  removal.  The  powers  of  the  Board  are  not, 
however,  adequate  for  any  efficient  action  in  such  cases ;  and 
the  matter  is  deserving  of  attention,  whether  legislation  may 
not  be  expedient  for  the  better  protection  of  beaches. 
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Harbor-Master  at  Newburyport. 

Considerable  complaint  has  been  made  to  the  Board  of  the 
removal  of  sand  from  Plum  Island,  in  Newburyport  Harbor, 
and  of  the  obstruction  of  the  harbor  by  vessels  employed  in 
such  removal.  The  obstruction  occasioned  by  the  reckless 
anchoring  of  these  vessels  in  the  main  channel  is  serious  and 
dangerous ;  but  the  remedy  lies,  not  in  any  action  of  this 
Board,  but  by  the  appointment  of  a  harbor-master  for  that 
port,  with  adequate  powers  for  the  regulation  of  the  anchor- 
age of  vessels. 

Legal  Proceedings. 

Of  the  legal  proceedings  pending  when  the  last  annual 
report  was  made,  those  against  the  cities  of  Cambridge  and 
Somerville  are  still  before  the  courts.  The  information  against 
the  Boston  &  Lowell  Railroad  Corporation  has  been  decided, 
the  position  of  the  Board  being  fully  sustained.  As  this  will 
be  the  leading  case  upon  the  points  involved,  and  of  great 
importance  in  the  work  of  the  Board,  the  opinion  of  Chief 
Justice  Gray  is  printed  entire. 

Opinion  of  the  Court. 

Gray,  C.  J.  The  colony  ordinance  of  1647,  which  is  the  source 
of  private  title  in  flats  below  high-water  mark,  provides  that  the 
proprietors  "  shall  not  by  this  liberty  have  power  to  stop  or  hinder 
the  passage  of  boats  or  other  vessels,  in  or  through  an}r  sea,  creeks 
or  coves,  to  other  men's  houses  or  lands."  (Anc.  chart.  148,  149.) 
And  it  is  within  the  authoritv  of  the  legislature,  for  the  benefit  and 
security  of  public  navigation,  to  regulate  and  restrain  the  building 
of  wharves  or  other  structures  upon  the  flats  under  navigable  waters, 
wherever  the  tide  ebbs  and  flows.  (Commonwealth  vs.  Alger,  7 
Cush.  53  ;  Attorney-General  vs.  Woods,  108  Mass.  436.)  The  legis- 
lature, perceiving  the  danger  that  any  building  upon  or  filling  up  of 
flats  by  private  owners  for  their  own  advantage  might,  by  diminish- 
ing the  volume  and  changing  the  course  of  the  tide-waters  flowing 
in  and  out  of  the  harbors,  and  the  consequent  increase  of 
deposits,  tend  to  choke  up  the  channels  and  obstruct  navigation, 
established,  by  Stat,  of  1866,  c.  149,  a  board  of  harbor  commis- 
sioners, and,  by  sect.  2,  intrusted  to  them  "  the  general  care  and 
supervision  of  all  the  harbors  and  tide-waters,  and  of  all  the  flats 
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and  lands  flowed  thereby,  within  the  Commonwealth,  except  the 
Back  Bay  hinds,  so  called,  in  the  city  of  Boston,  in  order  to  prevent 
and  remove  unauthorized  encroachments  and  causes  of  an}*  kind 
which  are  liable  to  interfere  with  the  full  navigation  of  said  harbors, 
or  in  any  way  injure  their  channels  or  cause  any  reduction  of  their 
tide-waters."  By  section  4,  "  all  persons  that  have  been  or  may  be 
authorized  by  the  legislature  to  build  over  tide-waters  any  bridge, 
wharf,  pier  or  dam  ;  or  to  fill  any  flats  ;  or  to  drive  any  piles  below 
high-water  mark,  who  have  not  already  begun  such  work,  shall, 
before  beginning  it,"  give  notice  and  submit  plans  of  the  proposed 
work  to  the  harbor  commissioners,  and  obtain  their  approval 
thereof  in  writing ;  and  the  harbor  commissioners  are  to  ascertain 
"  the  amount  of  tide-water  displaced  by  any  structure  or  filling 
hereafter  authorized  as  aforesaid,"  and  require  the  parties  making 
the  same  to  make  compensation  therefor,  either  by  excavating  in  the 
same  harbor  to  such  an  extent  as  may  create  a  basin  for  as  much 
tide-water  as  may  be  displaced  by  such  structure  or  filling  of  flats, 
or  by  paying  a  sufficient  sum  of  money  for  making  such  compen- 
sation, or  by  improving  the  harbor  in  any  other  mode  to  the  satis- 
faction of  the  commissioners.  By  section  5,  "  all  erections  and 
works  hereafter  made  without  authority  from  the  legislature,  or  in 
an}-  manner  not  sanctioned  by  the  board  of  harbor  commissioners, 
where  their  direction  is  required  as  herein  before  provided,  within 
tide-waters  flowing  into  or  through  any  harbor,  shall  be  considered 
a  public  nuisance,  and  liable  to  indictment  as  such,"  or  may  be 
restrained  by  injunction  at  the  suit  of  the  attorney-general  or  other 
attorney  of  the  Commonwealth,  under  the  direction  of  the  harbor 
commissioners. 

It  is  under  this  statute  that  the  present  information  has  been  filed. 
The  respondent  rests  its  defence  upon  two  grounds :  first,  on  an 
authority  claimed  under  the  statute  of  1845,  chapter  224  ;  second, 
on  having  begun  its  work  before  the  passage  of  the  statute  of  18G6, 
chapter  149.  But  the  court  is  of  opinion  that  neither  ground  is 
tenable. 

The  statute  of  1845  merely  defined  the  boundary  lines  of  the 
respondent's  flats,  and  conferred  no  new  title,  right  or  authority  upon 
the  respondent. 

When  this  information  was  filed,  the  extent  of  the  flats  which  the 
respondent  intended  to  fill  up  and  build  upon,  had  not  been  defined 
by  any  legislative  Act,  or  by  any  line  of  wall  or  piles,  but  rested 
wholly  in  the  knowledge  and  purposes  of  the  respondent  and  its 
agents  ;  and  the  case  shows  that  the  tide-water  ebbed  and  flowed 
with  no  obstruction,  except  by  a  wall  built  along  one  side  and  about 
a  fourth  part  of  the  front  of  the  flats  and  then  turning  and  running 
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back  a  short  distance  toward  the  upland,  and  there  stopping,  so  that 
at  the  time  of  the  filing  of  this  information  there  was  nothing  to 
indicate  the  further  direction  of  this  sea-wall,  or  whether  it  was  to 
run  across  the  flats  toward  Austin  Street  or  back  to  the  upland, 
except  so  far  as  its  course  might  be  conjectured  from  the  fact  that 
piles  had  begun  to  be  driven  (to  what  extent  does  not  appear)  for  a 
continuation  of  the  proposed  line  now  in  question. 

It  cannot  be  deemed  to  have  been  the  intention  of  the  legislature 
that  an  undisclosed  purpose,  or  even  a  plan  upon  paper,  of  work 
intended  to  be  done,  should  be  deemed  a  beginning  of  work  within 
the  meaning  of  the  statute  of  1866,  chapters  149  and  155,  and 
exempt  the  owner  from  the  supervision  of  the  harbor  commis- 
sioners. It  follows  that  the  respondent,  not  having  obtained  the 
approval  of  the  harbor  commissioners  of  the  proposed  work,  is 
subject  to  injunction. 

Compensation  Fund  for  Boston  Harbor. 

The  following  amount  represents  the  Compensation  Fund 
for  Boston  Harbor,  up  to  January  1,  1876  :  $130,504.33. 

Government  Work  by  the  United  States  Engineers  in 
Boston  Harbor  and  on  the  Eastern  Coast  of  Massa- 
chusetts. 

By  the  courtesy  of  Gen.  George  Thorn,  of  the  United  States 
Engineers,  the  Board  have  received  a  printed  report  upon  the 
works  under  his  charge  in  Massachusetts,  with  manuscript 
notes  bringing  it  up  to  the  date  of  the  close  of  the  working 
season  of  1875. 

As  the  annual  reports  of  the  United  States  Engineers  cover 
the  fiscal  years  of  the  general  government,  ending  with  the 
30th  of  dune,  some  of  the  matter  contained  in  the  last  report 
of  Gen.  Thorn  has  been  alreaclv  referred  to  in  the  ninth  annual 
report  of  the  Board,  and  therefore  no  reprint  of  his  report, 
in  full,  is  here  appended. 

The  following  extracts  from  Gen.  Thorn's  last  report  include 
his  special  statements,  for  the  benefit  of  the  Board,  of  the 
work  executed  during  the  year  1875. 

4 
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Merrimack  River,  including  the  Harbor  of  JVewbinyport. 
In  concluding  his  remarks  upon  this  locality,  Gen.  Thom 
reports  : — 

"  It  having  been  decided  to  apply  the  appropriation  of  March  3, 
1875,  to  the  removal  of  the  shoals  and  sunken  rocks,  and  otherwise 
improving  the  navigation  of  this  river,  so  as  to  obtain  a  depth  of  not 
less  than  12  feet  at  ordinaiy  high  water  from  its  mouth  to  Haverhill, 
a  contract  was  made  Ma}r  19,  1875,  with  Messrs.  Curtis,  Fobes  & 
Co.,  of  Portland,  Me.,  the  lowest  bidders,  for  6,500  cubic  yards, 
more  or  less,  of  dredging  at  Currier's  Shoal  (about  four  miles 
below  Haverhill),  at  35  cents  per  cubic  A'ard,  as  measured  in  the 
scows,  the  work  to  be  completed  on  or  before  December  1,  1875. 
For  the  removal  of  shoals  and  sunken  bowlders  scattered  in  the 
channel  above  and  below  Rock's  Bridge  (six  and  a  half  miles  below 
Haverhill),  as  well  as  inside  the  draw  of  that  bridge,  a  dredging- 
machine  was  emplo\"ed  from  the  17th  of  Ma}r  to  the  9th  of  June, 
1875,  under  authority  of  the  department,  whereby  the  channel  has 
been  greatly  improved  in  this  the  most  dangerous  part  of  the  river. 
Little  Currier  Rock  has  also  been  removed.  This  was  a  most  dan- 
gerous sunken  rock,  lying  in  the  main  channel  below  and  near  Cur- 
rier's Shoals.  It  had  but  seven  feet  of  water  over  it  at  ordinaiy  high 
water,  and  contained  about  ten  cubic  j'ards. 

"  The  amount  available  July  1,  1875,  for  the  further  improvement 
of  this  river,  is  $13,163.55.  This  is  to  be  applied  to  the  following 
work  for  its  improvement  between  Haverhill  and  Newburyport,  viz. : — 

1.  6,500  cubic  yards1  dredging  at  Currier's  Shoal,    .       .       .  §2,275  00 

2.  Removal  of  sunken  rocks,  say   1 ,000  00 

3.  Dike  at  Silby's  Island,                                           .       .  8,750  00 

Adding  for  contingencies,  say   1,138  55 

Total,  §13,163  55 

To  complete  all  the  improvements  projected  for  this  river  will 
require  the  additional  sum  of  $27,000,  as  stated  in  my  last  annual 
report."  * 

Boston  Harbor, 

Straightening,  Widening  and  Deepening  the  Main  Ship-Channel  at  the 

West  End  of  Great  Brewster  Sjrit. 

Under  our  appropriation  made  by  Act  of  June  23,  1874, 
work  was  resumed  on  the  11th  of  May,  1875,  the  earliest 
practicable,  and  was  continued  up  to  the  close  of  the  fiscal  year, 
at  which  time  19,820  cubic  yards  had  been  dredged,  whereby 
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the  projected  work  was  about  two-fifths  completed.  The 
time  for  its  completion  was  extended  to  the  15th  of  October, 
1875.  All  the  dredging  called  for  under  this  contract  was 
completed  in  August,  1875. 

Straightening,  Widening  and  Deepening  the  Main  Ship-Channel  at  the 
South-east  and  South-ivest  Points  of  LovelVs  Island. 

This  work  consists  in  the  removal,  by  dredging,  of  the 
south-east  and  south-west  points  of  this  island,  so  as  to  give  in 
the  "  Narrows  "  a  channel  600  feet  in  width  for  a  depth  of  23 
feet  at  mean  low  water,  with  proper  slopes  up  to  the  18-feet 
curve.  Work  was  commenced  on  the  south-west  point  in 
1867,  under  a  contract  made  with  Mr.  A.  Boschke,  of  Boston, 
for  dredging  at  50  cents  per  cubic  yard ;  and  was  continued 
during  that  and  the  two  following  years,  until  suspended  for 
want  of  funds.  A  resurvey  of  this  channel  made  in  1872, 
under  my  direction,  showed  that  it  had  not  changed  to  any 
considerable  extent  at  its  south-west  point  since  the  close  of 
the  dredging  operations  in  1869  ;  that  the  18-feet  curve  was 
very  nearly  the  same  as  then ;  and  that  the  shore  above  low- 
water  line  had  acquired  a  more  natural  slope  of  eight  feet  hori- 
zontal to  one  foot  rise  by  the  receding  inland  of  the  high-water 
line,  but  that  the  flats  off  the  south-east  point  of  this  island 
had  advanced  so  much  toward  the  main  channel  as  to  materi- 
ally impede  and  endanger  navigation. 

Under  the  appropriation  made  by  Act  of  June  23,  1874,  for 
the  improvement  of  Boston  Harbor,  a  contract  was  made, 
September  8,  1874,  Avith  Messrs.  Boynton  Brothers,  of  Bos- 
ton, the  lowest  responsible  bidders,  for  completing  the  work 
projected  for  the  improvement  at  the  south-east  point  of 
this  island  ;  viz.,  40,000  cubic  yards,  more  or  less,  of  dredg- 
ing, at  38  cents  per  cubic  yard,  as  measured  in  the  scows. 
Work  under  this  contract  was  commenced  on  the  7th  of  Octo- 
ber, and  continued  until  the  17th  of  December,  1874,  when  it 
was  suspended  for  the  winter.  It  was  resumed  on  the  11th 
of  May,  1875,  the  earliest  date  practicable,  and  was  continued 
up  to  the  close  of  the  fiscal  year,  at  which  time  21,295  cubic 
yards  of  dredging  had  been  done  under  this  contract,  whereby 
the  projected  work  was  about  one-half  completed.*  The 

*  This  contract  was  completed  in  September,  1875. 
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time  for  its  completion  has  been  extended  to  the  15th  of 
October,  1875. 

For  completing  the  projected  improvement  at  the  south- 
west point  of  this  island,  about  40,000  cubic  yards  of  addi- 
tional dredging  will  be  necessary,  the  estimated  cost  of  which, 
at  40  cents  per  cubic  yard,  is  $16,000. 

Straightening,  Widening  and  Deepening  the  Main  Ship-Channel  at  the 

Upper  Middle  Bar. 

The  work  projected  for  the  improvement  of  this  bar  consists 
in  opening  through  it  a  channel  600  feet  in  width,  to  a  depth 
of  23  feet  at  mean  low-water,  through  a  total  distance  of  about 
5,500  feet,  the  principal  difficulties  being  in  a  space  about 
2,200  feet  in  length,  in  which  the  depth  to  be  increased  varies 
from  one  to  seven  feet.  Under  a  contract  made  May  20,  1870, 
with  Mr.  Emory  R.  Sewrard,  of  Albany,  N.  Y.,  dredging  was 
carried  on  at  this  place  until  the  1st  of  June,  1871,  at  which 
time  26,120  cubic  yards  had  been  excavated  under  that  con- 
tract, by  which  one  cut,  about  1,800  feet  in  length,  was  par- 
tially opened  to  a  width  of  40  feet  and  to  a  depth  varying 
from  20  to  23  feet  at  mean  low  water. 

Under  the  appropriation  made  by  Act  of  March  3,  1871,  a 
new  contract  was  made  July  29,  1871,  with  Mr.  R.  G.  Pack- 
ard, of  Brooklyn,  X.  Y.,  which  was  completed  June  29,  1872, 
by  20,305  cubic  yards  of  dredging,  making,  to  that  date,  an 
aggregate  of  46,425  cubic  yards  of  dredging.  By  this  work, 
one  cut,  about  1,800  feet  in  length,  was  opened  to  a  width  of 
40  feet,  to  a  full  depth  of  23  feet  at  mean  low- water,  and  a 
second  cut  of  the  same  width  and  depth  for  a  length  of  1,040 
feet,  including  the  removal  of  a  very  large  bowlder,  discov- 
ered in  1872,  iu  the  main  ship-channel,  with  but  16J-  feet  of 
water  upon  it  at  mean  low  water. 

Under  the  appropriation  of  March  3,  1873,  a  contract  was 
made  March  5,  1874,  with  the  Atlantic  Dredging  Compan}',  o 
Brooklyn,  N.  Y.,  for  75,000  cubic  yards,  more  or  less,  o 
dredging,  at  64  cents  per  cubic  yard,  as  measured  in  the 
scows  ;  and  at  $35  per  cubic  yard  for  excavation  of  ledge  and 
of  bowlders  exceeding  six  tons  in  weight.  Operations  were 
commenced  in  April,  1874,  and  up  to  the  1st  of  July  of  that 
year,  8,476  cubic  yards  of  dredging  had  been  done  under  this 
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contract.  These  operations  were  continued  up  to  the  14th  of 
December,  1874,  when  they  were  suspended  for  the  winter. 
On  the  26th  of  May,  1875,  they  were  resumed,  and  contin- 
ued up  to  the  close  of  the  fiscal  year  (June  30,  1875),  at 
which  time  39,615  cubic  yards  had  been  dredged  under  this 
contract. 

Under  the  appropriation  made  by  Act  of  June  23,  1874, 
for  continuing  the  improvement  of  this  harbor,  a  contract  was 
made,  September  1,  1874,  with  the  Harbor  Improvement 
Company  of  Boston,  for  42,000  cubic  yards  of  additional 
dredging  on  this  bar,  at  85  cents  per  cubic  yard,  as  meas- 
ured in  the  scows.  Dredging  was  commenced  under  this 
contract  on  the  3d  of  October,  and  continued  until  the  14th 
of  December,  1874,  when  it  was  suspended  for  the  winter. 
It  was  resumed  on  the  8th  of  May,  1875,  and  continued  up 
to  the  end  of  the  fiscal  year  (June  30,  1875),  at  which  time 
13,140  cubic  yards  had  been  dredged  under  this  contract. 

The  total  quantity  of  dredging,  therefore,  that  has  been 
done  up  to  this  date  under  the  several  contracts  named,  amounts 
to  99,180  cubic  yards;  whereby  a  channel  has  been  opened 
for  an  average  width  of  240  feet,  and  a  depth  of  23  feet  at 
mean  low  water  through  the  shoalest  portion  of  the  Upper 
Middle  Bar,  averaging  in  length  about  2,200  feet.* 

Under  the  appropriation  made  for  this  harbor  by  Act  of 
March  3,  1875,  a  contract  was  made  May  19,  1875,  with 
Messrs.  Curtis,  Fobes  &  Co.,  of  Portland,  Me.,  for  90,000 
cubic  yards,  more  or  less,  of  additional  dredging  on  this  bar, 
and  the  shoals  below  it,  at  75  cents  per  cubic  yard,  as  meas- 
ured in  the  scows,  including  bowlders  not  exceeding  six  tons 
in  weight ;  and  for  excavating  ledge,  or  bowlders  exceeding 
six  tons  in  weight,  at  $35  per  cubic  yard, — the  work  to  be 
commenced  on  or  before  the  1st  of  October,  1875,  and  to 
be  completed  on  or  before  the  30th  of  September,  1876. 

In  order  to  complete  the  projected  channel  at  the  Upper 
Middle  Bar,  it  will  be  necessary  to  provide  for  about  25,000 
cubic  yards  of  dredging,  in  addition  to  that  which  remains  to 

*  On  the  1st  of  January,  1876,  this  channel  was  opened  for  a  width  of  about  500 
feet,  in  which,  for  a  width  of  about  360  feet,  the  full  depth  of  23  feet  at  mean  low 
water  was  obtained,  the  remaining  portion  having  still  some  shoal  places  to  be 
deepened. 
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be  done  under  the  three  unfinished  contracts,  the  estimated 
cost  of  which,  at  75  cents  per  cubic  yard,  is  $18,750. 

Removal  of  XasJi's  Rock. 

Under  the  appropriation  made  by  Act  of  March  3,  1875, 
for  the  improvement  of  this  harbor,  a  contract  was  made  May 
19,  1875,  with  Messrs.  Curtis,  Fobes  &  Co.,  of  Portland, 
Me.,  for  the  removal  of  this  shoal  to  the  projected  depth  of 
21  feet  at  mean  low  water,  on  terms  as  follows ;  viz.,  for  200 
cubic  yards,  more  or  less,  of  gravel,  shiugle,  etc.,  including 
bowlders  not  exceeding  six  tons  in  weight,  at  $5  per  cubic 
yard,  as  measured  in  the  scows,  and  for  bowlders  exceeding 
six  tons  in  wreight  (of  2,240  pounds)  at  $35  per  ton. 

This  work  is  to  be  commenced  on  or  before  the  1st  of 
October,  1875,  and  to  be  completed  on  or  before  the  30th  of 
September,  1876. 

Completing  the  Removal  of  Kelly^s  Rock. 
Under  the  appropriation  made  by  Act  of  March  3,  1875, 
for  this  harbor,  a  contract  was  made  May  14,  1875,  with  Mr. 
George  W.  Towusend,  of  Boston,  for  completing  the  removal 
of  this  rock,  at  $60  per  cubic  yard,  on  or  before  the  30th  of 
September,  1875.  He  commenced  operations  under  this  con- 
tract in  the  latter  part  of  May,  and  in  September,  1875,  the 
removal  of  this  rock  to  a  depth  of  23  feet  at  mean  low  water 
was  completed. 

Removal  of  Slate  and  Palmyra  Rocks. 
The  work  of  removing  these  rocks  was  resumed  by  Mr. 
Wm.  H.  Lloyd,  of  Boston,  under  former  contract,  about  the 
1st  of  June,  1875,  and  completed  on  the  15th  of  that  month. 

Hingham  Harbor, 

By  Act  of  Congress  of  March  3,  1875,  provision  wTas  made 
for  the  improvement  of  Hingham  Harbor,  to  an  extent  not  to 
exceed  $10,000.  A  careful  survey  of  this  harbor,  made  in 
October  and  November,  1874,  showed  the  nature  and  extent 
of  the  improvements  required  for  the  commerce  of  the  place, 
the  project  for  wdiich  consists  in  widening  and  deepening  the 
channel  so  as  to  have  a  width  of  not  less  than  100  feet  and  a 
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depth  of  eight  feet  at  mean  low  water,  or  about  six  feet  at  low 
water  of  spring  tides.  For  this  improvement,  the  following 
work  is  required  : 

Fourteen  thousand  cubic  yards  of  dredging  and  100  cubic 
yards  of  ledge  excavation  will  make  the  cost  about  $7,000. 

These  improvements  were  nearly  completed  in  December, 
1875. 

Financial  Statement, 

Balance  in  Treasury  of  United  States,  July  1, 

1874,  $110,442  15 

Amount  in  hands  of  officer,  and  subject  to  his 
check,  including  $11,011.89,  percentage  due 
on  contracts  not  yet  completed,  July  1, 
1874,   52,280  44 

Amount  appropriated  by  Act  of  March  3,  1875,     100,000  00 

Amount  expended  during  fiscal  year,  ending 
June  30,  1875,   69,791  81 

Amount   available,  July    1,  1875,  including 

$10,572.14  due  on  contracts,       .        .       .     192,930  78 

Amount  required  for  the  fiscal  year,  ending 

June  30,  1867,   60,000  00 

Improvement  of  Plymouth  Harbor, 

Operations  were  resumed  upon  Long  Beach  in  June,  1875, 
and  during  that  month  the  work  done  was  as  follows;  viz., 
504  tons  of  small  bowlders  have  been  delivered,  and  the 
greater  part  of  them  placed  on  the  outer  stone  bulkhead 
on  Long  Beach,  whereby  its  efficiency  has  been  much 
increased.  Some  have  also  been  used  in  the  repairs  and 
extension  of  some  of  the  groins.  Brush-groins  have  also 
been  built  on  the  inside  of  the  bulkhead,  and  beach-grass  has 
been  planted  where  most  necessary.  The  work  projected  for 
the  repairs  and  preservation  of  the  improvements  on  Long 
Beach  has  thereby  been  nearly  completed  for  this  season. 

With  a  view  to  improving  the  channel  leading  from  the 
Middle  Ground  up  to  Long  Wharf  in  Plymouth,  a  survey  was 
made  in  February,  1874,  from  which  it  was  estimated  that 
64,000  cubic  yards  of  dredging  would  be  necessary  to 
excavate  the  channel  for  a  width  of  100  feet,  for  a  depth  of  six 
feet  at  mean  low  water,  giving  16.1  at  mean  high  water. 
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Under  the  appropriation  of  $10,000,  of  March  3,  1875,  a 
contract  was  made  May  13,  1875,  for  35,000  cubic  yards, 
more  or  less,  of  dredging,  to  be  applied  to  the  partial  excava- 
tion of  the  proposed  channel. 

Amount  required  for  the  fiscal  year  ending  June  30,  1877, 
$10,000. 

Improvement  of  Provincetown  Harbor. 

The  amount  expended  for  the  preservation  and  improve- 
ment of  this  harbor  duriug  the  fiscal  year  ending  June  30, 
1875,  is  $7,777.41. 

This  expenditure  has  been  applied  to  the  work  as  follows, 
viz.  : — 

1.  Building  a  bulkhead  and  six  jetties  for  the  preservation 
and  protection  of  the  beach  at  Cove  Section,  near  High  Head, 
where  encroached  upon  by  the  extraordinary  gales  of  Novem- 
ber, 1873,  and  January,  1874.  This  bulkhead  is  607  feet 
in  length,  and  the  jetties  have  an  aggregate  length  of  126 
feet.  They  consist  of  a  framework  filled  with  brush,  and 
ballasted  with  stone  ;  and  since  their  completion  in  December, 
1874,  their  efficiency  has  been  most  successfully  tested  by  a 
violent  storm,  which  washed  over  the  beach  and  filled  the 
space  in  front  of  the  work  to  the  depth  of  tAvo  to  three  feet 
with  sand,  adding  greatly  to  its  strength. 

2.  Extending  and  raising  the  stone  bulkhead  for  the  pro- 
tection and  preservation  of  Long  Point,  in  front  of  the  light- 
house, and  the  Three-gun  Battery.  For  this  work,  1,518 
tons  of  stone  have  been  purchased  and  placed  in  position 
since  July  last. 

3.  Repairs  of  bulkhead  and  jetties,  and  building  groins  on 
Beach  Point;  repairs  of  dikes  at  High  Head  and  Abel  Hill; 
and  planting  beach-grass  on  Beach  Point  and  Cove  Section. 

4.  At  High  Head  a  new  sluice  has  been  partially  built 
through  the  dike,  in  place  of  the  dilapidated  wooden  one, 
whereby  the  dike  will  be  much  strengthened  at  this  heretofore 
its  weakest  place. 

For  this  sluice  a  cement  15-inch  pipe  is  used,  having  at  its 
head  an  iron  gate  set  into  a  concrete  and  brick  wall.  This 
dike  has  also  been  otherwise  repaired  where  necessary. 

The  unexpended  balance  available  for  the  improvement  of 
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this  harbor,  July  1,  1875  (including  the  sum  of  $5,000, 
appropriated  by  Act  of  March  3,  1875),  is  $3,326.07,  which 
is  sufficient  to  provide  for  the  objects  for  which  the  estimates 
have  hitherto  been  submitted.  But  for  continuing  these 
works  there  will  be  required  the  additional  sum  of  $5,000 
for  the  fiscal  year  ending  June  30,  1877,  viz. : — 

1.  Raising  and  extending  the  stone  bulkhead  for  the 

protection  and  preservation  of  Long  Point,  near 

the  light-house,  and  Three-gun  Battery,       .       .    $2,000  00 

2.  Repairs  of  bulkhead  and  jetties  on  Beach  Point  and 

Cove  Section,   750  00 

3.  Repairs  of  dikes  at  High  Head  and  Abel  Hill,  .       .        250  00 

4.  Planting  beach-grass  for  preserving  and  strengthen- 

ing the  "  outer  beach,"   500  00 

Adding  for  contingencies,  say      .       .       .  ,  .      1,500  00 


Total, 


$5,000  00 


Government  Work  by  the  United  States  Engineers 
on  the  Southern  Coast  of  Massachusetts. 

By  the  courtesy  of  Gen.  G.  K.  Warren,  of  the  United 
States  Engineers,  the  Board  have  received  printed  copies  of 
his  report  to  the  chief  of  engineers,  of  the  works  under  his 
charge  in  Massachusetts ;  from  which,  as  in  the  case  of  the 
report  of  Gen.  George  Thom,  extracts  only  have  been  made. 

Gen.  Warren  is  executing  very  interesting  and  important 
work  in  the  Connecticut  River,  within  the  borders  of  the 
State  ;  but  as  these  waters  do  not  come  under  the  jurisdiction 
of  the  Board,  no  comments  upon  them  are  appropriate  to  this 
report. 

Hyannis  Breakwater. 

An  appropriation  of  $5,000  was  made  by  Act  of  23d  June, 
1874,  and  has  been  expended  in  building  out  the  slope  of  this 
breakwater  below  water.  To  strengthen  this  work  so  that 
it  will  withstand  the  severe  storms  to  which  it  is  exposed, 
will  cost,  according  to  Gen.  Warren's  estimate,  about  $10,000. 
This  he  recommends.  He  also,  again,  advises  the  removal  of 
the  light-house  to  the  east  end  of  the  breakwater.  The  fol- 
lowing statement  is  made  concerning  this  work. 

The  breakwater  for  the  protection  of  Hyannis  Harbor  was 
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begun  in  1828,  and  continued  with  few  interruptions  until 
1837,  $70,931.82  having  been  expended  in  this  time.  In 
January,  1853,  an  appropriation  of  $5,000  was  expended  ;  in 
1870,  $12,000,  under  Gen.  J.  G.  Foster;  and  in  1871, 
$10,000,  under  Gen.  George  Thorn.  In  July,  1872,  the 
work  was  transferred  to  Gen.  G.  K.  Warren,  and  in  1873, 
$10,000  more  were  appropriated,  and  have  been  expended 
mainly  in  repairing  and  strengthening  the  structure.  This 
work  will  cost,  when  completed,  including  the  $10,000  recom- 
mended by  Gen.  Warren,  about  $118,000. 

Edgartown  Harbor. 

A  survey  of  the  entrance  to  Edgartown  Harbor  was  made 
in  August,  1874,  with  the  unexpended  balance  of  the  appro- 
priation of  $20,000  for  opening  a  southern  outlet  to  the  har- 
bor through  Cotamy  Beach  (about  $1,375).  Gen.  Warren 
reports  no  change  in  the  condition  of  the  harbor  since  the 
survey  of  the  United  States  Coast  Survey  in  1871,  and  rec- 
ommends no  further  appropriation. 

Wareham  River. 

With  the  $10,000  appropriated  in  June,  1874,  the  channel 
around  the  upper  bar  has  been  dredged  to  a  depth  of  nine 
feet  at  mean  low  water,  and  to  a  least  width  of  100  feet.  The 
improvement  of  this  harbor  will  be  completed  with  the  appro- 
priation of  March  3,  1875,  and  nothing  further  is  recom- 
mended. 

Taunton  River. 

During  the  past  year  the  channel  through  the  upper  shoals 
was  about  completed.  With  the  appropriation  of  March  3, 
1875,  of  $10,000,  it  is  proposed  to  dredge,  and  remove  rocks  ; 
namely,  from  the  lower  part  of  the  river  and  the  wider  chan- 
nel. To  insure  the  completion  of  this  work,  an  appropria- 
tion of  $5,000  is  recommended  for  the  fiscal  year  ending 
June  30,  1877. 

Fall  River  Harbor. 

During  the  past  year  bowlders  have  been  removed  from  the 
proposed  channel  to  the  wharves.  Two  appropriations  of 
$10,000  each  have  already  been  made,  which,  with  a  deduc- 
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tion  of  $5,000  from  the  original  estimate,  leaves  $20,000 
more  needed  to  complete  the  improvement. 

New  Bedford  Harbor. 

A  survey  of  this  harbor  has  been  made,  which  has  resulted 
in  a  plan  of  improvement  estimated  to  cost  $24,000.  In 
March,  1875,  an  appropriation  of  $10,000  was  made,  which 
will  be  expended  in  dredging1  during  the  present  season.  The 
sum  of  $14,000  is  recommended  for  the  next  fiscal  year. 


Office  Work. 

The  business  of  the  office  steadily  increases,  and  during  the 
past  year  a  greater  amount  of  work  has  been  executed  than 
usual.  Notwithstanding  the  depressed  state  of  business  gen- 
erally, the  applications  for  licenses  have  been  in  excess  of 
those  of  any  previous  year.  The  number  of  plans  approved 
and  licenses  issued  by  the  Board  have  amounted  to  sixty- 
three.  In  acting  upon  the  subjects  submitted  to  them  for 
consideration,  the  Board  have  visited  the  localities,  and  exami- 
nations and  surveys  have  been  made  whenever  proposed  work 
required  it. 

The  following  statistics  show  the  particulars  of  work  done  : — 

Plans  approved  by  the  Board  of  Harbor  Commissioners  dur- 
ing the  year  1875,  for  the  erection  of  structures  in  or  over 
tide-water ,  and  licenses  granted  for  such  structures. 

1.  David  G.  Allen,  for  leave  to  extend  his  wharf  in  Gloucester. 
Approved  Januar}-  6,  1875. 

2.  City  of  Boston,  for  leave  to  change  the  grade  in  Eastern 
Avenue  Bridge.    Approved  January  11,  1875. 

3.  Harvey  Scudder  et  als.,  for  leave  to  build  a  pile  wharf  in 
Osterville.    Approved  January  20,  1875. 

4.  George  Clark,  Jr.,  and  John  E.  Somes,  for  leave  to  fill  the  dock 
between  their  wharves.    Approved  January-  20,  1875. 

5.  John  Pickett,  for  leave  to  extend  his  wharf  at  Beverly.  Ap- 
proved January  27,  1875. 

6.  The  heirs  of  William  McKenzie,  for  leave  to  extend  their  wharf 
in  Gloucester  Harbor.    Approved  February  3,  1875. 

7.  Brookline  Gas  Company,  for  leave  to  build  a  wharf  in  Charles 
River.    Approved  February  10,  1875, 
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8.  Boston  &  Maine  Railroad  Co.,  for  leave  to  strengthen  the 
draw  in  its  bridge  over  Miller's  River.   Approved  February  24,  1875. 

9.  Daniel  W.  Stevens,  for  leave  to  widen  his  wharf  at  Vineyard 
Haven.    Approved  March  3, 1875. 

10.  Trustees  of  the  Boston  College,  for  leave  to  construct  a  wharf 
at  Fairhaven.    Approved  March  24,  1875. 

11.  Charles  R.  Clark,  for  leave  to  extend  his  wharf  in  South  River, 
Salem  Harbor.    Approved  March  31,  1875. 

12.  Commissioners  on  West  Boston  and  Cragie  bridges,  for  leave 
to  widen  the  drawwaj  s  on  West  Boston  Bridge.  Approved  April 
14,  1875. 

13.  The  Boston,  Revere  Beach  &  Lynn  Railroad  Co.,  for  leave  to 
build  a  wharf  in  East  Boston.    Approved  April  21,  1875. 

14.  Boston,  Revere  Beach  &  Lynn  Railroad  Co.,  for  leave  to  build 
a  drawbridge  across  Saugus  River.    Approved  April  21,  1875. 

15.  Henry  O.  Houghton  and  others,  for  leave  to  build  a  sea-wall 
and  do  certain  filling  in  Charles  River,  Cambridge.  Approved  April 
21,  1875. 

16.  George  H.  Walcott,  for  leave  to  construct  a  pile  pier  at  South 
Boston  Point.    Approved  May  5,  1875. 

17.  James  Mansfield  and  Sons,  for  leave  to  extend  their  wharves 
to  the  commissioners'  line,  Gloucester  Harbor.  Approved  June  15, 
1875. 

18.  Proprietors  of  Rowe's  Wharf,  for  leave  to  extend  to  the  har- 
bor line.    Approved  Ma}^  5,  1875. 

19.  Jonathan  Cook,  for  leave  to  build  a  pile  wharf  in  Province- 
town.    Approved  Ma}*  5,  1875. 

20.  William  C.  Turner,  for  leave  to  extend  his  wharf  in  Scituate 
Harbor.    Approved  May  12,  1875. 

21.  Old  Colony  Railroad  Co.,  for  leave  to  widen  the  draw-opening 
in  their  bridge  across  Taunton  River,  at  Fall  River,  and  make  other 
changes.    Approved  May  19,  1875. 

22.  Clark  and  Somes,  for  leave  to  extend  their  wharf  to  the  har- 
bor line  in  Gloucester  Harbor.    Approved  May  26,  1875. 

23.  John  E.  Somes,  for  leave  to  extend  his  wharf  to  the  harbor 
line  in  Gloucester  Harbor.    Approved  May  26,  1875. 

24.  David  G.  Allen,  for  leave  to  extend  his  wharf  to  the  harbor 
line  in  Gloucester  Harbor.    Approved  May  26,  1875. 

25.  Henry  Campbell  and  Charles  A.  Campbell,  for  leave  to  extend 
their  wharf  in  Chelsea.    Approved  May  26,  1875. 

26.  The  Butchers'  Slaughtering  and  Melting  Association,  for  leave 
to  extend  its  wharf  in  Charles  River.    Approved  May  27,  1875. 

27.  Caleb  H.  Dolbeare,  for  leave  to  extend  Dolbeare's  wharf  on 
Broad  Street,  Fort  Point  Channel.    Approved  June  2,  1875. 
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28.  Eastern  Railroad  Company,  for  leave  to  widen  its  wharf  and 
bridge  over  Charles  River,  on  the  Boston  side.  Approved  June  2, 
1875. 

29.  City  of  Newbury  port,  for  leave  to  rebuild  part  of  its  bridge 
and  draw-pier  in  Merrimack  River.    Approved  June  2,  1875. 

30.  Boston,  Revere  Beach  &  Lynn  Railroad  Co.,  for  leave  to  build 
a  bridge  across  Sales  Creek,  in  Revere.    Approved  June  23,  1875. 

31.  Boston,  Revere  Beach  &  Lynn  Railroad  Co.,  for  leave  to  build 
a  pile  wharf  and  ferry-slip  between  Rowe's  and  Foster's  wharves. 
Approved  June  26,  1875. 

32.  City  of  Boston,  for  leave  to  rebuild  the  draw  and  draw-pier  on 
Meridian  Street  Bridge.    Approved  June  26.  1875. 

33.  Boston,  Revere  Beach  &  Lynn  Railroad  Co.,  for  leave  to  build 
temporary  bridges  over  such  water  spaces  and  flats  as  are  crossed 
by  the  line  of  its  railroad  between  East  Boston  and  Lynn.  Approved 
June  26,  1875. 

34.  Jonathan  Cook,  for  leave  to  build  a  pile  wharf  in  Provincetown 
Harbor.    Approved  June  30,  1875. 

35.  City  of  Boston,  for  leave  to  build  a  pile  wharf  at  Rainsford 
Island,  Boston  Harbor.    Approved  July  7,  1875. 

36.  City  of  Boston,  for  leave  to  rebuild  Maiden  Bridge,  over  Mys- 
tic River.    Approved  July  14,  1875. 

37.  Old  Colony  Railroad  Co.,  for  leave  to  extend  its  wharf  in  Fort 
Point  Channel  fifty  feet.    Approved  Juty  7,  1875. 

38.  Parmenter,  Rice  &  Co.,  for  leave  to  extend  Battery  Wharf  to 
the  harbor  line  in  Gloucester  Harbor.    Approved  August  4,  1875. 

39.  Butchers'  Slaughtering  and  Melting  Association,  for  leave  to 
build  a  pile  structure  in  Charles  River,  near  Arsenal  Street  Bridge. 
Approved  August  25,  1875. 

40.  D.  D.  and  A.  W.  Chase,  for  leave  to  extend  their  wharf  in 
Merrimack  River,  Haverhill.    Approved  September  1,  1875. 

41.  James  Damon,  for  leave  to  extend  his  wharf  in  Ipswich  River. 
Approved  September  1,  1875. 

42.  William  G.  Brown,  for  leave  to  extend  his  wharf  in  Ipswich 
River.    Approved  September  1,  1875. 

43.  Alfred  Cook,  for  leave  to  extend  his  wharf  in  Provincetown 
harbor.    Approved  September  8,  1875. 

44.  Daniel  Small,  for  leave  to  build  a  pile  wharf  in  Provincetown 
Harbor.    Approved  September  8,  1875. 

45.  South  Boston  Gas-Light  Co.,  for  leave  to  extend  its  wharf  at 
South  Boston.    Approved  September  15,  1875. 

46.  J.  Wingate  Thornton,  for  leave  to  build  a  wharf  at  Winthrop. 
Approved  September  15,  1875. 

47.  City  of  Boston,  for  leave  to  rebuild  the  berth  of  the  city 
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steamboat  on  Eastern  Avenue  Wharf.     Approved  November  3, 


48.  Warren  Averill,  for  leave  to  extend  his  wharf  in  Ipswich 
River.    Approved  October  6,  1875. 

49.  City  of  Boston,  for  leave  to  build  an  addition  to  the  steamboat 
wharf  at  Deer  Island.    Approved  September  29,  1875. 

50.  D.  D.  and  A.  W.  Chase,  for  leave  to  extend  their  wharf  in 
Merrimack  River,  Haverhill.    Approved  October  13,  1875. 

51.  George  W.  Duncan  et  als.,  for  leave  to  extend  his  wharf  in 
Merrimack  River,  Haverhill.    Approved  October  13,  1875. 

52.  Edward  S.  Rand,  for  leave  to  drive  piles  in  a  dock  on  the 
westerly  side  of  Charles  Street,  opposite  Poplar  Street.  Approved 
October  20,  1875. 

53.  Fitchburg  Railroad  Compam-,  for  leave  to  extend  its  wharf  in 
Charles  River,  on  the  Charlestown  side.  Approved  October  27,  1875. 

54.  Pierce  and  Canterbmy,  for  leave  to  extend  their  wharf  in 
Chelsea  Creek  on  piles.    Approved  October  28,  1875. 

55.  City  of  Boston,  for  leave  to  rebuild  Commercial  Point  or  Ten- 
ean  Bridge,  in  Ward  16,  Boston.    Approved  November  3,  1875. 

56.  Daniel  W.  Fuller,  for  leave  to  build  a  wharf  at  Magnolia 
Village,  Gloucester.    Approved  November  17,  1875. 

57.  John  McKinnon,  for  leave  to  build  a  wharf  at  Breed's  Island, 
rear  Winthrop  Bridge,  Boston.    Approved  November  17,  1875. 

58.  George  Norwood  &  Son,  for  leave  to  extend  their  wharf  in 
Gloucester  Harbor.    Approved  November  17,  1875. 

59.  Laban  Pratt,  for  leave  to  extend  his  wharf  at  Oak  Bluffs, 
Martha's  Vineyard.    Approved  November  24,  1875. 

60.  Shute  &  Merchant,  for  leave  to  extend  their  wharves  in 
Gloucester  Harbor.    Approved  December  1,  1875. 

6 1 .  James  J.  and  Horatio  D.  Jarvis,  for  leave  to  refill  a  portion 
of  their  wharf  at  South  Boston.    Approved  December  1,  1875. 

62.  Boston  Boat  Club,  for  leave  to  maintain  a  floating  boat-house 
in  Charles  River.    Approved  December  8,  1875. 

63.  CityT  of  Boston,  for  leave  to  drive  additional  piles  in  the  south- 
erly end  of  the  draw-pier  in  Congress  Street  (formerly  Eastern 
Avenue)  Bridge.    Approved  December  29,  1875. 


Hearings  before  the  Board  in  addition  to  the  regular  Business 


One  hearing  with  the  Boston  Wharf  Company  in  regard  to  the 
grade  of  Eastern  Avenue  Bridge. 

One  hearing  with  the  selectmen  of  Westport  in  regard  to  a  new 
bridge  between  Westport  Point  and  Horse  Neck  Beach, 


1875. 


Meetings. 
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One  hearing  with  citizens  of  Sandwich  in  relation  to  the  bridge  of 
the  Old  Colony  Railroad  Company  across  Monument  River. 

Two  hearings  with  land-owners  at  East  Harbor,  Provincetown,  in 
relation  to  damages  done  to  the  meadows  by  the  construction  of  the 
dike  across  East  Harbor. 

One  hearing,  according  to  advertisement,  on  the  petition  of  the 
Boston  &  Maine  Railroad  Company  for  leave  to  discontinue  the 
draw  in  its  bridge  over  Miller's  River. 

One  hearing  with  the  contractors  on  South  Boston  Flats  in  regard 
to  extension  of  time  of  contract. 

Two  hearings  on  the  petition  of  Charles  S.  Clark,  for  leave  to 
extend  his  wharf  in  South  River,  Sal^m  Harbor. 

Two  hearings  on  the  petition  of  the  Boston,  Revere  Beach  & 
Lynn  Railroad  Company,  for  leave  to  construct  a  drawbridge  over 
Saugus  River  or  over  sundry  creeks  along  its  road  between  Boston 
and  Lynn. 

One  hearing  with  owners  of  wharves  near  Chelsea  Ferrv,  in  regard 
to  the  dredging  of  Junction  Shoals,  under  chapter  304  of  the  Acts 
of  1874. 

Two  hearings  on  the  petition  of  Harvey  T.  Litchfield  et  als.,  for 
leave  to  extend  Litchfield's  Wharf,  on  Broad  Street,  to  the  harbor  line. 

One  hearing  with  the  proprietors  of  Dolbeare's  and  Otis's  wharves 
in  regard  to  maintaining  illegal  structures  in  tide-water  in  Fort 
Point  Channel. 

Three  hearings  on  the  petition  of  the  city  of  Newbury  port  for 
leave  to  reconstruct  its  bridge  across  Merrimack  River. 

Four  hearings  on  the  petition  of  the  Cambridge  Improvement 
Company,  for  leave  to  construct  a  bridge  across  Broad  Canal  in  the 
extension  of  First  Street,  Cambridge. 

One  hearing  on  the  petition  of  Herbert  B.  Newhall  and  others, 
praying  that  the  draw  in  the  bridge  across  Saugus  River  in  Western 
Avenue  at  Lynn  be  widened  to  33  feet. 

Two  hearings  on  the  petition  of  D.  D.  and  A.  W.  Chase,  for  leave 
to  extend  a  wharf  in  Merrimack  River  at  Haverhill. 

One  hearing  on  the  petition  of  David  W.  Fuller,  for  leave  to  con- 
struct a  wharf  in  Magnolia  River,  Gloucester. 

One  hearing  on  the  petition  of  Charles  Parkhurst,  for  leave  to 
extend  his  wharf  in  Gloucester  to  the  harbor  line. 

One  hearing  with  Committee  on  Harbors  of  the  city  of  Boston  in 
relation  to  a  dumping  place  of  the  material  dredged  from  Roxbury 
Canal. 

One  hearing  with  wharf-owners'  at  South  Boston  in  relation  to 
dumping  material  on  Commonwealth's  flats,  purchased  from  riparian 
owners. 
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One  hearing  on  the  petition  of  James  Damon,  for  leave  to  extend 
his  wharf  in  Ipswich  River,  Ipswich. 

One  hearing  on  the  petition  of  the  selectmen  of  Medford,  for  leave 
to  bnild  a  level  bridge,  without  a  draw,  across  Mystic  River  in 
Main  Street,  Medford. 

One  hearing  on  the  petition  of  the  PIvmouth  Count}r  Railroad,  for 
leave  to  build  bridges  across  Weymouth,  Fore,  and  Back  rivers. 

Two  hearings  with  Chelsea  Ferry  Company  in  regard  to  stopping 
the  ferry  for  a  short  time  to  allow  the  contractors  for  dredging 
Junction  Shoals  to  dredge  in  the  line  of  the  ferry. 

Two  hearings  on  the  petition  of  William  L.  Bradley,  for  leave  to 
extend  his  wharf  at  Pine  Islan(J,  South  Bay. 

One  hearing  on  the  petition  of  Laban  Pratt,  for  leave  to  extend 
his  wharf  at  Oak  Bluffs,  Martha's  Vineyard. 

One  meeting  with  the  agents  of  the  Commonwealth's  flats  at  South 
Boston. 

One  hearing  with  the  parties  engaged  in  illegal  filling  of  flats  in 
Prison  Point  Bay,  Charlestown. 

Two  hearings  on  the  petition  of  the  South  Cove  Corporation,  and 
G-eorge  W.  Tuxbury  and  others,  for  leave  to  fill  flats,  etc.,  in 
South  Bay. 

One  hearing  on  the  petition  of  the  Boston  Boat  Club,  for  leave  to 
place  a  floating  boat-house  on  Charles  River. 

Three  hearings  on  the  petition  of  Churchill  and  others,  for  the 
removal  of  shoal  in  Green  Harbor  River. 

One  hearing  with  the  Park  Commissioners  of  the  city  of  Boston. 

Plans  and  Surveys. 

Survey  in  Salem  for  the  purpose  of  wharf  extension  by  Charles  S. 
Clark,  in  South  River,  and  made  plan  thereof. 

Surve}r  in  Charles  River,  Brighton,  to  establish  low-water  mark, 
for  the  purpose  of  wharf  extension  by  the  Butchers'  Slaughtering  and 
Melting  Association. 

Survey  in  East  Boston  to  establish  low-water  mark  in  front  of  the 
wharf  built  by  the  Boston,  Revere  Beach  &  Lynn  Railroad 
Company. 

Survey  and  inspection  of  the  drawbridge  over  Saugus  River  in 
Western  Avenue,  Lynn. 

Survey  and  visit  to  Kettle  Cove,  Magnolia,  for  the  purpose  of 
wharf  extension  by  David  W.  Fuller. 

Survey  in  Merrimack  River,  Haverhill,  for  the  purpose  of  wharf 
extension  by  D.  D.  and  A.  W.  Chase. 

Survey  in  Ipswich  River  for  the  purpose  of  wharf  extension  by 
James  Damon,  Wm.  G.  Brown  and  Warren  Averill. 
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Survey  of  Prison  Point  Bay  to  ascertain  the  amount  of  illegal 
filling  done  by  sundry  parties  in  said  bay,  and  plan  made  thereof. 

Three  surveys  of  dredging-ground  in  front  of  Chelsea  Ferry,  to 
ascertain  amount  of  material  gone  by  contract  with  Charles  H. 
Lewis,  and  plans  made  thereof. 

Inspection  of  dumping-ground  in  Salem  and  Marblehead  harbors 
for  Philadelphia  and  Reading  Coal  and  Iron  Company. 

Survey  to  establish  low-water  mark  in  Chelsea  Creek  for  the  pur- 
pose of  wharf  extension  by  Pierce  and  Canterbury. 

Survey  at  Deer  Island  for  the  purpose  of  selecting  a  place  where 
gravel  can  be  taken,  without  injury  to  the  island  and  harbor,  and 
plan  made  thereof. 

Inspection  of  the  draw  and  draw-piers  in  the  bridge  across  Mer- 
rimack River,  at  Haverhill. 

Survey  in  South  Bay  for  the  purpose  of  wharf  extension  by  Wm. 
L.  Bradle}T,  and  plan  made  thereof. 

Survey  and  inspection  of  the  draw-pier  in  the  Newburyport  Bridge 
across  Merrimack  River. 

Survey  in  front  of  the  National  Docks,  at  East  Boston,  to  ascer- 
tain amount  of  shoaling,  and  plan  made  thereof. 

Survey  of  Menemsha  Bight  for  the  purpose  of  improving  the 
inlet  to  Menemsha  Pond,  in  accordance  with  chapter  10  of  the 
Resolves  of  1875. 

This  Board  have  been  long  fortunate  in  the  cooperation  of 
Prof.  Whiting,  of  the  Coast  Survey,  and  of  Prof.  Mitchell,  of 
the  United  States  Advisory  Council,  to  whose  special  culture 
and  scientific  attainments  is  due  much  of  the  credit  for  what  has 
been  accomplished  by  the  Board.  In  presenting  a  summary 
of  the  work  of  the  past  year,  acknowledgment  of  their  services 
is  due.  The  Board  have  also  to  acknowledge  courtesies  from 
the  Superintendent  of  the  Coast  Survey. 

JOSIAH  QUINCY. 
F.  W.  LINCOLN. 
J.  N.  MARSHALL. 
WM.  T.  GRAMMER. 
ALBERT  MASON. 
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a  mortar  of  uniform  character  and  undoubted  strength,  but  have 
also  got  a  quick-setting  cement,  so  that  the  mortar  which  was  laid 
between  tides  was  not  liable  to  be  washed  out  at  high  water. 

The  ballast  for  backing  this  heavy  wall  is  of  clean  gravel,  dredged 
from  the  bars  and  spits  adjacent  to  the  islands  of  the  harbor,  con- 
sisting of  pebble-stones  from  the  size  of  a  man's  fist  down  to  a 
coarse  sand,  generalty  well  mixed.  This  has  been  floated  into  place 
and  dumped  from  scows  in  the  rear  of  the  wall  for  a  depth  of  28 
feet  for  a  length  of  575  feet,  and  at  a  lesser  depth  for  a  further 
length  of  150  feet.  It  is  spread  out  in  the  rear  to  a  width  of  two 
or  three  times  its  height,  under  the  action  of  the  waves,  requiring  a 
considerable  quantitj^  of  material  to  bring  it  up  to  the  top  of  the 
wall.  In  order  to  economize  a  part  of  this  material,  the  sub-con- 
tractor for  the  filling  and  ballasting  now  proposes  to  use  oyster- 
shells  for  the  upper  eight  or  ten  feet,  which  will  stand  at  a  much 
steeper  slope  than  the  gravel.  This  qualit}r,  as  well  as  their  light- 
ness, renders  the  shells  a  better  material  for  the  stability  of  the 
work,  b}-  throwing  less  strain  upon  the  wall. 

The  work  of  filling  had  been  temporarily  suspended  at  the  begin- 
ning of  the  3'ear,  b}T  lack  of  apparatus  for  lifting  the  material  over 
the  wall.  Such  apparatus  having  been  supplied  by  the  contractor 
early  in  March,  the  work  of  filling  was  then  resumed  in  the  follow- 
ing manner :  The  clay  was  first  dredged  from  the  harbor  and 
brought  up  to  the  front  of  the  light  wall  in  scows,  where  it  was 
dumped.  Another  dredge,  which  was  here  provided,  hoisted  the 
clay  over  the  wall,  swung  it  around,  and  dumped  it  on  a  sloping 
platform,  in  the  rear  of  the  wall,  which  was  laid  on  the  ballast.  It 
was  at  first  attempted  to  dump  it  directly  upon  the  ballast  of  broken 
stone  ;  but  it  was  found  that,  in  sliding  down,  the  clay  displaced  the 
ballast,  so  that  a  platform  was  put  in  to  protect  it. 

A  few  weeks  sufficed  to  exhaust  this  dumping-ground,  by  filling 
most  of  the  nearer  portion  of  the  flats  up  to  grade  13  for  nearly  the 
whole  length  of  the  light  wall,  or  as  far  as  this  was  ballasted  and 
ready  to  receive  the  filling. 

In  order  to  deposit  clay  on  the  remainder  of  the  space,  further 
apparatus  was  needed  ;  viz.,  a  trestle-work  of  piles,  running  back 
over  the  flats  to  be  filled,  with  a  locomotive  and  cars  of  a  narrow 
gauge  to  receive  the  clay  from  the  dredge  which  lifts  it  over  the 
wall,  and  thence  to  distribute  it  where  it  was  wanted.  This  appa- 
ratus having  been  prepared,  the  filling  was  resumed  in  June  last, 
since  which  it  has  proceeded  as  rapidly  as  was  consistent  with  the 
limited  space  between  the  wall  and  the  site  for  the  first  dock.  The 
repeated  handling  of  the  clay,  as  above  described,  reduced  it  to  a 
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mortar,  so  that  when  dumped  from  the  cars  on  the  trestle,  it  spread 
out  at  a  very  flat  slope,  some  10  to  15  feet  for  every  foot  of  height, 
requiring  a  ver}7  broad  area.  It  therefore  soon  became  evident  that 
no  large  amount  of  filling  could  be  done  until  the  dock  wall  should 
be  built  up  to  limit  its  spreading.  Hence  arose  the  immediate  need 
of  providing  for  the  construction  of  this  dock.  The  contract  of 
June  23,  1875,  was  executed  to  meet  this  exigency,  and  work  was 
at  once  begun  under  this  contract  by  dredging  the  foundation  trench 
and  driving  piles  for  the  dock  wall.  The  piles  have  now  been  driven 
for  the  whole  length  of  the  west  side  of  the  dock,  across  its  head, 
and  for  some  300  feet  of  the  east  side.  The  specification  for  this  wall 
was  similar  to  that  for  the  wall  on  Fort  Point  Channel.  Although 
several  hundred  feet  of  the  foundation  has  been  prepared,  no  great 
progress  has  been  made  in  la}'ing  the  stone.  The  lower  course  is 
to  be  laid  just  below  low  water,  so  the  work  can  only  be  done  at 
extreme  low  water  of  spring  tides.  These  tides  during  the  autumn 
months  were  accompanied  by  strong  easterly  winds,  which  pre- 
vented the  ebb  tides  from  reaching  a  point  which  would  allow  much 
work  to  be  done. 

The  quantities  and  value  of  the  work  done  under  these  contracts 
from  the  beginning,  those  done  during  the  past  year,  and  now 
remaining  to  be  done,  are  shown  in  the  following  statement : — 
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It  thus  appears  that  while  work  has  been  done  valued 

at  the  sum  of  $357,682  26 

There  has  been  reserved,  under  the  terms  of  the  con- 
tract, the  sum  of  .       .       .       .       .       .       •     $35,768  20 

If  we  add  this  reserve  to  the  value  of  work  yet 

remaining  to  be  done  ;  viz.,   342,752  74 

We  have  the  sum  of   $378,520  94 

Yet  to  be  paid  under  the  existing  contracts,  besides 
a  proper  allowance  for  superintendence  and  con- 
tingent expenses,  say   20,000  00 

Making  a  total  of  $398,520  94 

The  dimensions  of  the  dock  provided  for  are  shown  upon  the 
accompanying  diagram. 

A  platform  of  oak  piles  is  to  be  made  along  the  face  of  the  wall, 
though  not  included  in  the  existing  contracts  or  the  above  estimates, 
similar  to  the  one  along  the  wall  on  Fort  Point  Channel.  The 
object  of  this  platform  is  to  provide  width  for  the  slope  of  the  clay 
between  the  deep  water  of  the  berths  in  front  of  the  platform  and 
the  top  of  the  piling  under  the  wall,  which  is  only  two  feet  below 
low  water  at  spring  tides. 

As  this  slope  near  the  mouth  of  the  dock  is  more  exposed  to  the 
erosion  of  waves  and  currents  than  it  is  further  up  the  dock,  the 
clay  could  not  be  depended  upon  to  stand  at  so  steep  a  slope  as  to 
allow  a  platform  of  twenty  feet  in  width  to  suffice.  The  line  of  the 
wall  is  therefore  deflected  back,  so  as  to  allow  a  width  of  forty  feet 
for  the  platform  near  the  mouth  of  the  dock,  without  encroaching 
upon  the  width  of  the  dock  itself.  To  protect  this  sloping  surface 
under  the  platform  from  erosion,  a  covering  of  quarry  chips  and 
refuse  is  to  be  applied  to  it  near  the  mouth  of  the  dock.  If  the 
platform  had  been  limited  to  a  width  of  twenty  feet  at  this  end,  and 
the  dock  walls  built  straight,  it  would  have  been  necessary  to  start 
the  foundation  of  these  walls  several  feet  deeper  ;  and  as  the  stone 
could  not  have  been  so  laid  without  submarine  divers,  such  a  plan 
would  have  largely  increased  the  cost,  without  adding  to  the  stability 
of  the  permanent  work.  The  greater  width  of  platform  here  adopted 
is  an  increase  of  the  amount  of  work  subject  to  renewals,  but  does 
not  affect  the  permanent  portions  of  the  work,  except  as  above  stated. 

The  widening  of  the  platform,  or  rather  the  setting  back  of  the 
dock  walls  on  each  side  of  the  pier-head  between  the  first  and  sec- 
ond docks,  modifies  favorably  the  conditions  affecting  the  heavy 
wall  forming  this  pier-head,  by  diminishing  the  width  of  the  filling 
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which  this  wall  will  have  to  retain  from  156  feet  to  about  116  feet 
of  its  length,  thus  limiting  the  filling  to  about  two-thirds  of  its 
whole  length,  while  the  two  dock  walls  being  bonded  into  the  heavy 
wall  at  their  intersections,  nearly  at  right  angles  with  one  another, 
add  materially  to  its  stability.  These  conditions  tended  to  remove 
some  of  the  doubts  which  I  had  before  entertained  as  to  the  stability 
of  the  wall  of  dimension-stone  without  a  broad  base  of  rip-rap, 
though  this  had  first  been  proposed  by  Gen.  Foster  and  others,  while 
the  following  reason  appeared  as  an  objection  to  the  use  of  rip-rap 
at  this  point ;  viz.,  the  exposure  of  the  foundation  to  the  impact 
and  disturbing  force  of  the  waves  in  a  storm  would  be  greater  at 
this  point  than  further  west. 

It  therefore  seemed  advisable  to  abandon  the  broad  rip-rap  founda- 
tion for  this  pier-head,  and  to  fall  back  upon  the  style  of  wall  formerly 
contemplated,  by  starting  the  cut-stone  work  at  the  bottom,  23  feet 
below  low  water,  and  18  feet  thick ;  also  to  build  the  wall  plumb  on 
the  back  with  the  whole  batter  in  front. 

But  previous  to  determining  to  advise  this  style  of  wall  at  this 
place,  I  caused  experiments  to  be  made  upon  the  ground  where  it 
was  to  stand,  with  the  view  of  learning  what  amount  of  resistance 
could  be  relied  upon  by  the  very  material  on  which  the  wall  was  to 
be  laid  up.  Without  such  facts,  we  should  have  been  working  rather 
in  the  dark.    A  description  of  these  experiments  may  be  of  interest.* 

The  dredging  having  been  completed  along  the  whole  length  of 
the  proposed  pier-head  to  the  required  depth  of  23  feet  below  low 
water,  piles  were  driven  at  intervals,  in  order  to  learn  what  degree 
of  uniformity  existed  in  the  general  character  of  the  bottom.  The 
dredging  and  pile-driving  both  tended  to  show  a  great  uniform- 
ity in  the  physical  characteristics  of  the  bottom  along  the  whole 
length  of  the  work.  It  was  a  firm  though  fine  clay,  yet  soft  enough 
to  allow  of  piles  being  driven  into  it  with  ease.  Selecting  a  central 
point  for  the  experiment,  a  group  of  piles  were  driven  into  it  and 
fastened  together  at  the  top,  where  a  small  platform  was  built  on 
them.  A  single  pile,  with  squarely-sawed  point,  was  set  upright, 
resting  its  point  on  the  clay,  while  its  top  was  held  vertically  over 
its  lower  end  by  the  platform,  through  a  hole  in  which  it  was  allowed 
to  slide.  A  small  cross-head  was  then  made  fast  to  the  top  of  this 
loose  pile,  on  which  definite  weights  were  applied,  while  the  amount 
of  settlement  under  these  weights  was  observed  by  a  levelling  instru- 
ment and  referred  to  a  fixed  bench-mark. 

The  results  were  as  follows  : — 

The  figures  under  the  head  of  "  settlement "  indicate  the  new  or 
additional  subsidence  due  to  the  increase  of  load. 

*  The  writer  is  indebted  to  Mr.  Jos.  P.  Frizell  for  conducting  these  experiments, 
with  Mr.  J.  O.  Osgood,  your  inspector. 
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Total  weight  in 
pounds. 

Pounds  per  square 
foot. 

BetiienieiiT  in  ieei. 

Interval  during  which  settle- 
ment occurred. 

670 

2,921 

0.03 

17  hours. 

1,300 

5,668 

0.06 

1\  hours. 

2,500 

10,900 

0.04 

At  once. 

2,500 

10,900 

0.05* 

16  hours. 

2,830 

16,700 

0.04 

At  once. 

2,830 

16,700 

0.20* 

7  hours. 

2,830 

16,700 

0.25* 

21  hours  more. 

2,830 

16,700 

0.00* 

72  hours  more. 

2,830 

16,700 

0.03* 

72  hours  more. 

2,830 

16,700 

0.025* 

\  hour  more. 

*  Additional. 


In  order  to  show  the  amount  of  resistance  offered  by  this  material 
to  the  penetration  of  square-pointed  piles  under  the  hammer,  I  give 
below  a  statement  of  the  successive  penetration  of  several  piles 
here  driven.  The  hammer  weighed  1,385  pounds.  The  piles  were 
selected  of  about  the  same  size ;  viz.,  6^-  inches  diameter  at  the 
point.  They  varied  from  43  to  53  feet  in  length.  The  water  was 
about  deep  enough  to  float  the  piles  as  they  stood  upright  before 
being  driven. 


Blow. 


Fall  of  hammer. 


Penetration. 
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r  First  pile,  . 
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Second  pile, 

(i 
(C 

Third  pile,  . 
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Fourth  pile, 
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Fifth  pile, 
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Sixth  pile, 
it 

it 

Seventh  pile, 


1st. 
2d. 
3d. 
1st. 
2d. 
3d. 
1st. 
2d. 
3d. 
1st. 
2d. 
3d. 
1st. 
2d. 
3d. 
1st. 
2d. 
3d. 
1st. 
2d. 
3d. 


8  ft. 

8  ft. 

9  ft. 
7  ft. 

7  ft. 

8  ft. 

7  ft. 

8  ft. 
8  ft. 
6  ft. 

6  ft. 

7  ft. 

6  ft. 

7  ft. 
7  ft. 

7  ft. 

8  ft. 

9  ft. 

8  ft. 

9  ft. 
10  ft. 


1\  in. 
\\  in. 
2  in. 
10  in. 
4  in. 

6  in. 
fin. 

8  in. 

7  in. 
2  in. 
6  in. 
Hin. 
8}  in. 
1\  in. 
4§  in. 
3^  in. 

6£  in. 
4  in. 


7^  inches. 
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The  above  experiments,  with  loads  on  a  loose  pile,  tended  to  show 
that  the  material  on  which  we  have  to  build  could  safely  be  loaded 
with  some  5,000  pounds  per  square  foot.  Beyond  this  amount  of 
load  the  case  begins  to  appear  doubtful,  and  on  arriving  at  the  load 
of  16,700  pounds  per  square  foot  a  continuous  jielding  occurred  for 
several  days,  amounting  to  some  nine  inches  in  all.  The  weight  of 
the  wall  itself,  allowing  for  the  effect  of  the  water  at  low  water,  is 
but  2,500  pounds  per  square  foot.  The  additional  load  imposed 
upon  it  by  the  ballast  and  filling,  under  the  most  favorable  arrange- 
ment of  this  load  proposed,  will  about  reach  5,000  pounds  in  all  for 
the  front  half  of  the  foundation,  and  might  considerably  exceed  that 
limit,  if  care  be  not  taken  in  securing  a  porous  ballast,  and  dispos- 
ing it  properly  in  layers. 

The  next  step  was  to  determine  what  amount  of  friction  this  clay 
would  afford  as  a  resistance  to  the  sliding  outward  of  the  wall  on  its 
base,  where  it  has  no  foothold,  standing  on  a  level  with  the  harbor 
floor. 

For  this  purpose  a  rough  block  of  granite  was  dragged  over  a 
level  bed  of  the  clay,  immersed  in  water,  while  the  amount  of  force 
needed  to  produce  sliding  was  measured  with  a  spring-balance.  A 
mean  of  some  forty-five  trials  gave  for  the  co-efficient  of  friction  at 
starting  0.328,  and  after  starting  0.224  while  in  motion.  In  prac- 
tice this  can  be  largely  increased  by  depositing  broken  stone  on  the 
bottom. 

This  wall,  if  overloaded,  might  fail  either  by  sliding  forward  on 
its  base,  or  by  rolling  forward  around  some  part  of  its  base,  by  the 
slipping  out  of  the  clay  from  under  its  front.  It  therefore  becomes 
important  to  ascertain,  as  nearly  as  may  be,  the  greatest  pressure 
likely  to  be  imposed  upon  it  from  all  causes,  together  with  the  centre 
of  such  pressure  and  its  direction.  The  maximum  pressure  is  sup- 
posed to  be  exerted  by  a  prism  of  the  filling  limited  on  one  side  by 
the  back  of  the  wall,  and  on  the  other  by  a  sloping  plane  intersect- 
ing the  back  at  its  base,  with  an  inclination  of  one-half  the  angle  of 
repose,  counting  from  the  vertical.  If  such  a  prism  were  supposed 
to  slide  downward  on  this  last-named  side,  the  centre  of  pressure 
against  the  wall  is  necessarily  at  one-third  the  height  of  the  wall. 
Its  value  in  a  horizontal  direction,  then,  regardless  of  friction,  is,  for 
a  unit  of  length,  expressed  by  the  formula — 

P  =  ^  X  tang.  *  <p. 

w  being  the  weight  of  a  cubic  unit  of  the  filling ; 

h  being  the  height  of  the  wall,  with  vertical  back  ; 

q>  being  the  angle  of  repose  of  the  material,  counting  from  the  vertical. 
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The  effect  of  friction,  however,  need  not  be  ignored.  Jacob,  in 
his  treatise  on  the  "  Practical  Designing  of  Retaining  Walls,"  gives 
this  friction  against  the  back  filling  as  equivalent  to  tang.  £  <p  as  a 
factor,  so  that  the  above  expression  becomes — 

P  =  ^A2  X  tang. 2  ^  ^ 

a 

This  is  a  simple  expression,  but  the  effect  of  friction  is  by  no 
means  so  easily  determined,  and  constitutes  an  important  element 
in  all  such  questions.    The  natural  resultant  of  gravity  and  the  fric- 
tion between  the  parts  of  a  mass  of  earth,  is  the  "  angle  of  repose  " 
of  the  material.    But  this  angle  varies  largely  under  different  cir- 
cumstances in  the  same  material.    Loose  gravel,  when  exposed  to 
the  rains,  stands  at  an  angle  of  about  one  and  a  half  base  to  one  of 
height.   The  same  material,  when  exposed  to  the  disturbing  action  of 
waves,  assumes  a  flatter  angle,  requiring  a  width  of  base  about  twice 
and  one-half  its  height.    But  we  have  to  deal  with  neither  of  these 
cases.    The  ballast  behind  this  wall  is  to  be  deposited  in  layers  in 
the  water,  where  it  is  subjected  to  the  action  of  waves  at  every  tide 
during  the  process  of  filling,  till  it  becomes  as  compact  as  the 
natural  deposits  or  beds  of  drift  composing  our  gravel  hills.  This 
same  sort  of  material  is  often  seen  in  cutting  into  such  a  natural 
deposit  standing  for  weeks  and  even  months  at  a  very  high  angle, 
even  when  perfectly  free  from  the  cementing  influence  of  clay.  The 
force  tending  to  hold  it  in  such  a  position  is  evidently  friction 
between  its  parts,  brought  to  a  high  state  of  efficiency,  or  in  other 
words  largely  increased,  by  the  close  packing  of  these  parts.  Its 
final  instabilit}'  in  such  positions  is  due  to  new  influences  and  forces, 
coming  from  the  movement  of  other  bodies  around  it,  and  a  very 
slight  support  suffices  to  retain  its  position.   As  soon  as  the  friction  is 
overcome,  the  mass  assumes  the  usual  angle  of  about  33°  20'  with 
the  horizon,  the  particles  being  perfectly  loose,  and  taking  new  hold 
of  one  another.    A  newly-filled  bank  of  earth  will  therefore  exert  a 
very  much  greater  pressure  against  a  retaining  wall  than  the  same 
mass  after  giving  it  time  to  become  so  packed  as  to  develop  the 
full  amount  of  this  friction.    Hence  retaining  walls  often  fail,  to  a 
certain  extent,  directly  after  the  back  filling  is  applied  ;  but  if  stand- 
ing through  this  period,  they  rarely  fail,  unless  from  some  new  cause, 
which  may  be  controlled  and  averted.    The  most  common  of  such 
new  causes  is  lack  of  drainage  and  an  excess  of  water  held  in  the 
upper  layers  of  the  filling  by  the  impervious  nature  of  the  layers 
lying  below.    Water,  in  such  a  case,  not  onty  adds  to  the  pressure 
by  its  own  weight,  but  tends  to  destroy  friction  by  its  own  motion. 
It  therefore  becomes  of  vital  importance, — 
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First.  To  secure  a  perfectly  porous  material  for  that  part  of  the 
back  filling  coming  near  the  wall,  so  the  tides  may  rise  and  fall 
within  its  mass  in  sympathy  with  the  open  water  outside  ;  and 

Second.  To  deposit  the  filling  in  layers,  sloping  from  the  wall, 
and  to  allow  a  sufficient  time  to  elapse  before  fully  loading  the  wall 
to  enable  the  lower  layers  of  the  filling  to  become  well  compacted 
under  the  influence  of  the  waves  and  tides. 

If  proper  care  be  taken  to  secure  these  points,  there  will  not,  in 
my  opinion,  be  sufficient  lateral  pressure  to  either  slide  the  wall  on 
its  base,  or  to  roll  it  forward  by  the  yielding  of  the  clay  under  its 
front.  Without  such  care,  however,  a  very  much  heavier  wall 
would  be  likely  to  fail  in  either  one  or  both  of  these  ways. 

Respectfully  submitted  by 

Your  obedient  servant, 

EDW.  S.  PHILBRICK. 

Boston,  December,  1875. 
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[B.] 

ARTICLES  OF  AGREEMENT 

Made  this  thirteenth  day  of  June,  A.  D.  1875,  by  a7id  between 
George  Clapp  and  Frederick  K.  Ballou,  both  of  Boston  and  the 
county  of  Suffolk,  and  said  Commonwealth,  partners  under  the 
firm  and  style  of  Clapp  and  Ballou,  being  parties  of  the  first  part, 
and  the  Commonwealth  of  Massachusetts,  acting  by  its  Board  of 
Harbor  Commissioners,  party  of  the  second  part. 

Witness  : 

The  said  parties  of  the  first  part  hereby  covenant  and  agree  with 
the  said  party  of  the  second  part,  to  build  a  light  sea-wall,  to 
inclose  a  dock,  upon  a  parcel  of  land  and  flats  belonging  to  the 
party  of  the  second  part,  situated  in  Boston  Harbor,  as  follows : — 

Beginning  at  a  point  in  the  line  of  the  heavy  sea-wall  now  being 
constructed,  distant  two  hundred  and  twenty-two  and  one-half  feet 
(222£)  westerly  from  the  boundary  line  of  flats  sold  to  the  Boston 
&  Albany  Railroad  Corporation ;  the  central  axis  of  said  dock 
shall  lie  parallel  with  said  boundary  line.  The  side  walls  of  the 
dock  shall  be  connected  to  the  heavy  sea-wall  on  each  side,  at  which 
point  the  dock  shall  have  an  opening  of  one  hundred  and  forty-five 
feet  between  the  timber  platforms  and  an  opening  of  two  hundred 
and  twenty -five  feet  between  its  side  walls  and  their  top  line,  the 
said  timber  platforms  being  intended  to  be  forty  feet  wide  at  this 
point,  on  each  side.  The  length  of  the  dock  shall  be  eight  hundred 
and  fifty  feet  from  the  face  of  the  heavy  sea-wall  back  to  the  cross- 
wall  at  the  head  of  the  dock,  measuring  on  the  axis  of  the  dock  at 
the  level  of  the  top  of  the  walls.  The  side  walls  shall  be  built  upon 
such  curved  lines  as  may  be  given  by  the  engineers  hereinafter 
named,  and  shall  be  symmetrically  placed  on  each  side  the  axis  of 
the  dock.  The  width  of  the  dock  at  its  inner  end  shall  be  one  hun- 
dred and  twenty-five  feet  (125)  between  the  timber  platforms,  and 
one  hundred  and  sixty-five  (165')  between  its  walls,  the  said  plat- 
forms being  intended  here  to  be  twenty  feet  wide  on  each  side.  The 
cross-walls  shall  be  at  right  angles  with  the  axis  and  bonded  into 
the  side  walls. 

Said  walls  shall  be  built  in  accordance  with  the  plan  of  light  sea- 
wall bound  into  the  eighth  annual  report  of  the  Board  of  Harbor 
Commissioners,  except  that  the  ballast  behind  the  same  may  be  of 
gravel,  placed  at  such  slope  as  it  will  assume,  and  extending  to  the 
top.    It  shall  be  built  in  such  location  as  shall  be  marked  out  by  the 
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engineer  of  the  Board  of  Harbor  Commissioners  previous  to  the 
commencement  of  operations  b}T  the  parties  of  the  first  part ;  and 
the  parties  of  the  first  part  shall  preserve  the  location  by  driving 
piles  to  hold  the  lines  permanently. 

The  trench  shall  be  dredged  for  the  wall  under  the  direction  of 
said  engineer,  to  a  depth  of  two  feet  below  low  water,  spring  tides. 
The  foundation  piles  to  support  the  wall  shall  occupy  a  space  ten 
feet  wide,  having  five  piles  in  parallel  rows,  said  rows  to  be  two  and 
one-half  feet  distant  from  centre  to  centre  of  each  row. 

All  piles  shall  be  driven  into  the  hard  clay  stratum  to  the  satis- 
faction of  the  engineer  of  the  Harbor  Commissioners.  The  piles  to 
be  in  diameter  not  less  than  than  ten  inches  at  low-water  mark, 
spring  tides,  at  which  point  they  are  to  be  sawed  off  level  with 
each  other. 

On  the  top  of  the  piles  are  to  be  spiked  two  la}^ers  of  spruce 
plank,  twelve  inches  wide  and  three  inches  thick,  tying  at  right 
angles  with  each  other.  The  space  between  the  heads  of  the  piles, 
for  two  feet  in  depth,  to  be  filled  and  well  rammed  with  stone-chip 
ballast  or  oyster-shells. 

The  wall,  from  low  water  of  spring  tides  to  the  top  of  the  coping- 
stones  or  grade  sixteen,  shall  be  eighteen  feet  in  height,  with  a  true 
batter  front  and  rear.  The  wall  shall  be  nine  feet  wide  at  the  bot- 
tom, and  five  feet  wide  at  the  top,  including  an  offset  of  one  foot  for 
a  resting-place  for  cap  to  support  the  ends  of  platform  joists  ;  to  be 
constructed  of  good  quality  granite  rubble-wall  stones,  from  one 
foot  to'  three  feet  thick,  with  sufficient  headers  to  secure  stability  of 
the  wall,  well  bonded  and  pinned  throughout. 

The  rear  of  the  wall  shall  be  ballasted  with  oyster-shells,  broken 
stone  or  gravel,  from  the  back  of  the  wall  to  a  line  commencing  at  a 
point  t  wo  feet  in  rear  of  the  back  of  the  top  of  the  wall,  and  extend- 
ing in  a  natural  slope  to  the  base  of  the  wall. 

At  the  end  of  the  wall  a  flank  shall  be  built,  to  connect  this  wall 
with  the  adjoining  heavy  sea-wall,  aecording  to  the  direction  of  the 
engineer  of  the  Board  of  Harbor  Commissioners. 

Near  the  junction  of  the  dock  walls  and  the  heavy  sea-wall,  rip- 
rap of  broken  stone  of  mixed  sizes  shall  be  applied  in  such  place 
and  in  such  manner  as  directed  by  the  engineer  in  charge  of  the 
work,  on  the  outer  face  of  the  foundation,  under  the  intended 
platform. 

This  wall  to  be  commenced  at  once,  and  the  work  to  be  prose- 
cuted without  delay  to  its  completion,  and  completed  on  or  before 
the  first  day  of  July,  in  the  year  eighteen  hundred  and  seventy-six. 

All  material  obtained  from  the  dredging  required  by  this  agree- 
ment mav  be  used  as  filling,  except  above  grade  thirteen. 
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And  said  parties  of  the  first  part  further  covenant  and  agree  with 
said  party  of  the  second  part  to  give  the  Board  of  Harbor  Commis- 
sioners and  its  agents  every  facility  that  may  be  required  by  said 
Board  for  the  inspection  of  materials  to  be  used  and  of  the  work 
done  by  said  parties  under  this  agreement  and  while  such  work  is  in 
progress  ;  and  also  agree,  if  at  any  time  during  the  progress  of  the 
work,  any  work  shall  be  done,  or  any  material  used  which  shall  be 
considered  by  the  engineer  of  said  Board  unfit  and  inferior  according 
to  the  true  intent  of  this  agreement,  that,  upon  receiving  notice 
thereof,  they  will  forthwith  remove  such  objectionable  work  or  mate- 
rial and  substitute  other  in  its  place  which  shall  be  satisfactory  to 
such  engineer. 

The  said  party  of  the  second  part  hereby  covenants  and  agrees 
with  said  parties  of  the  first  part  to  pay  said  parties  for  building 
said  sea-walls  in  the  manner  and  upon  the  terms  and  conditions 
herein  set  forth  and  agreed,  as  follows :  At  the  rate  of  thirty-nine 
dollars  for  every  lineal  foot  of  finished  wall,  and  at  the  rate  of  one 
dollar  and  twenty-five  cents  per  ton  of  certified  weight  of  rip-rap 
in  front  of  foundation. 

Payments  will  be  made  every  month  for  the  work  performed  under 
this  contract  to  the  satisfaction  of  the  engineer  of  the  Board  at  the 
rate  of  ninety  per  cent,  of  the  contract  price  of  the  work  done  during 
the  month  as  reported  and  certified  to  by  the  said  engineer,  and  upon 
the  approval  of  the  bills  by  the  Board  of  Harbor  Commissioners 
and  the  governor  and  council.  Such  payments  may  be  made  to  and 
receipted  for  by  some  party  authorized  to  receipt  for  the  same  by  an 
instrument  in  writing  duly  executed  by  said  parties  of  the  first  part. 

It  is  further  agreed  by  and  between  the  parties  hereto,  that  when- 
ever the  appropriations  of  the  legislature  now  or  hereafter  made  for 
the  work  herein  contracted  for  shall  become  exhausted  before  the 
work  is  completed,  then  no  more  work  shall  be  done,  and  neither  of 
said  parties  shall  be  under  any  obligation  to  proceed  further  under 
this  agreement ;  but  so  long  as  there  shall  be  appropriations  of  the 
legislature  from  which  the  work  as  it  is  done  can  be  paid  for  from 
month  to  month  as  herein  provided,  this  agreement  shall  be  in  full 
force  and  virtue. 

It  is  further  agreed,  by  and  between  said  parties  hereto,  that  any 
person  shall  be  deemed  the  engineer  of  the  Board  of  Harbor  Com- 
missioners, within  the  meaning  of  this  agreement,  whom  said  Board 
shall,  at  any  time  or  from  time  to  time,  designate  for  the  perform- 
ance of  any  service  it  may  desire  in  relation  to  the  work  to  be  done 
under  this  agreement. 

It  is  further  agreed,  by  and  between  said  parties  hereto,  that  the 
Harbor  Commissioners,  subject  to  the  approval  of  the  governor  and 
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council,  shall  have  the  right  to  make  changes  in  the  plan  of  doing 
said  work,  should  occasion  arise,  and  make  such  additions  to  and 
reductions  from  the  contract  price  as  shall  be  just  to  both  parties. 

It  is  further  agreed,  by  and  between  said  parties  hereto,  that 
should  the  parties  of  the  first  part  refuse  or  neglect  to  execute, 
according  to  this  agreement,  the  work  herein  contracted  for,  or  fail 
to  prosecute  with  the  requisite  vigor  to  insure  its  completion  within 
the  time  agreed  upon,  or  in  any  other  respect  violate  this  agreement, 
the  Board  of  Harbor  Commissioners  shall  have  the  power  to  annul 
this  agreement  and  to  contract  anew  with  other  parties. 

It  is  further  agreed,  by  and  between  said  parties  hereto,  that  in 
case  any  difference  shall  arise  under  this  agreement  between  the 
parties  of  the  first  part  and  the  party  of  the  second  part,  acting  by  the 
Board  of  Harbor  Commissioners,  that  the  said  parties  of  the  first 
part  and  said  Board  are  unable  to  settle  and  adjust,  the  same  shall 
be  finally  determined  upon  hearing  by  the  governor  and  council. 

In  testimony  whereof,  the  said  George  Clapp  and  Frederick  K. 

Ballou  have  hereunto  set  their  hands  and  seals,  and  the 
said  Commonwealth  has  caused  its  corporate  seal  to  be 
hereto  affixed,  and  these  presents  to  be  signed  and  delivered 
in  its  name  and  behalf  by  Josiah  Quincy,  Albert  Mason, 
Frederic  W.  Lincoln,  Joshua  N.  Marshall,  and  William 
T.  Grammer,  its  Harbor  Commissioners,  and  the  same  to 
be  approved  by  its  governor  and  executive  council  the  day 
and  year  first  above  written. 

GEORGE  CLAPP.  [seal.] 
FREDERICK  K.  BALLOU.  [seal.] 

COMMONWEALTH  OF  MASSACHUSETTS, 

By  Josiah  Quincy. 

Frederic  W.  Lincoln. 
Joshua  N.  Marshall. 
William  T.  Grammer. 
Albert  Mason. 

Signed,  sealed,  and  delivered  in  the  presence  of  [the  word  "  thirti- 
eth "  first  written  over  an  erasure,  the  words  "  eleven  *  and  "  ten'* 
and  nine  other  words  first  scored,  and  the  words  "  hereinafter 
named"  "  ten"  and  "  nine "  first  interlined,  also  the  words 
"  eighteen  inches  to  two  "  first  scored,  and  "  one  foot  to  three  "  first 
iuterlined] 

Henry  L.  Whiting,  [seal.] 


Approved  in  Council,  Jane  30,  1875. 


OLIVER  WARNER,  Sec'y. 
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[C] 


BOND. 


Know  all  Men  by  these  Presents  : 

That  George  Clapp  and  Frederick  K.  Ballou,  both  of  Boston,  in 
the  county  of  Suffolk  and  Commonwealth  of  Massachusetts,  part- 
ners under  the  firm  and  style  of  Clapp  and  Ballou  as  principals, 
and  George  W.  Townsend  of  said  Boston  and  Joshua  Phillips  of 
Weymouth,  in  the  count}'  of  Norfolk,  as  sureties,  are  holden  and 
stand  firml}7  bound  and  obliged  unto  the  Commonwealth  of  Massa- 
chusetts, in  the  full  and  just  sum  of  twenty-five  thousand  dollars, 
to  be  paid  unto  the  said  Commonwealth  of  Massachusetts  ;  to  which 
payment  well  and  truly  to  be  made  we  bind  ourselves,  heirs,  execu- 
tors, and  administrators  firmly  by  these  presents. 

Sealed  with  our  seals.  Dated  the  thirtieth  day  of  June,  in  the 
year  of  our  Lord  one  thousand  eight  hundred  and  seventy-five. 

The  condition  of  this  obligation  is  such,  that  if  the  above  bounden 
Clapp  and  Ballou  shall  faithfully,  well  and  truly  perform  their  obli- 
gations under  the  agreement  of  even  date  with  these  presents,  made 
by  and  between  them  and  the  said  Commonwealth,  for  the  construc- 
tion of  a  dock  in  connection  with  work  in  progress  upon  the  Com- 
monwealth flats  at  South  Boston,  and  shall  do  or  cause  to  be  done 
according  to  the  requirements  of  said  agreement,  in  the  manner  and 
upon  the  terms  and  conditions  therein  set  forth,  all  the  work  in  said 
agreement  contracted  for,  then  this  obligation  shall  be  void  ;  other- 
wise remain  in  full  force  and  virtue. 


Signed,  sealed,  and  delivered,  four  printed  words  first  erased,  in 


GEORGE  CLAPP. 
FREDERICK  K.  BALLOU. 
GEOi  W.  TOWNSEND. 
JOSHUA  PHILLIPS. 


[seal.] 
[seal.] 
[seal.] 
[seal.] 


presence  of 


A.  D.  McClellan. 


Approved  in  Council,  June  30, 1875. 


OLIVER  WARNER,  Sec'y. 
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[D.] 

To  His  Excellency  William  Gaston,.  Governor,  and  the  Honorable  Council. 

By  chapter  thirty-four  of  the  Resolves  of  the  year  1874,  the  Board 
of  Harbor  Commissioners  were  authorized  to  compromise  and  settle, 
in  behalf  of  the  Commonwealth,  any  demands  that  seem  to  the 
Board  just,  of  any  persons  or  corporations  for  injuries  resulting  to 
meadows,  flats  and  beaches  in  Truro  and  Provincetown,  from  the 
construction  by  the  Commonwealth  of  a  dike  across  the  outlet  of 
East  Harbor,  or  to  purchase  in  behalf  of  the  Commonwealth  the  fee 
of  said  meadows,  flats  and  beaches,  or  any  part  of  them  ;  to  receive 
on  behalf  of  the  Commonwealth  conveyances  or  releases  of  the 
same  or  agreements  concerning  the  same ;  provided,  however,  that 
such  settlements,  purchases,  conveyances,  releases  or  agreements, 
shall  be  subject  to  the  approval  of  the  governor  and  council.  The 
Resolve  also  authorizes  agreements  for  the  future  use  and  occupa- 
tion of  said  meadows,  flats  and  beaches,  and  appropriates  for  the 
purposes  named  the  sum  of  ten  thousand  dollars. 

The  Harbor  Commissioners,  under  chapter  twenty  of  the  Resolves 
of  the  year  1872,  had  already  visited  the  locality  and  given  a  hear- 
ing to  the  meadow  owners,  a  report  of  which,  with  an  opinion  from 
James  B.  Francis,  engineer,  and  an  estimate  of  damage  made  at 
that  time  by  a  committee  of  the  owners,  will  be  found  in  the  eighth 
annual  report  of  this  Board.  The  negotiations  which  were  then 
suspended,  because  the  means  at  the  disposal  of  the  Board  were 
insufficient  to  meet  the  view  of  the  meadow  owners,  have  been 
resumed  under  the  later  legislation,  and  after  man}'  conferences  and 
much  examination  of  the  subject,  a  plan  of  settlement  and  pur- 
chase has  been  reached,  subject  to  the  approval  required  by  the 
Resolve. 

The  plan  reached,  the  Board  believe  to  be  wise  for  the  Common- 
wealth to  adopt,  and  to  be  as  nearly  just  to  the  meadow  owners  as 
any  settlement  practicable.  There  is  of  necessity  great  difficult}'  in 
apportioning  the  damage  occasioned  by  the  dike ;  some  of  the 
meadows  injured  were  of  greater  value  than  others,  and  some  of 
less  value  received  more  injury  than  others.  The  plan  of  appor- 
tionment which  the  Board  have  adopted  is  that  which  the  meadow 
owners  have  agreed  on  with  each  other,  and  has  the  merit  that  it 
will  be  satisfactory  to  them,  as  well  as  proximately  just.  The 
meadow  owners  claim  and  seem  to  establish  that  time  has  proved 
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the  injury  to  their  property  resulting  from  the  dike  to  be  greater 
than  they  had  estimated.  It  is  not  easy  to  determine  what  the 
damage  to  the  property  of  the  meadow  owners  really  is.  The 
meadows  affected  were  almost  the  sole  reliance  of  the  farmers 
of  the  localit}'  for  hay,  and  an  indirect  injury  results,  from  their 
being  rendered  unproductive,  to  the  entire  community,  aside  from 
the  direct  loss  of  property  in  the  meadows.  The  meadow  owners 
do  not  easily  separate  the  indirect  loss  which  they  share  with  the 
community  from  that  which  is  peculiar  to  them  as  property-hold- 
ers. This  Board  has  thought  it  important  that  the  Commonwealth 
should  acquire  in  the  settlement  full  control  of  the  meadows  for  all 
possible  needs  of  the  dike  or  harbor  in  the  future,  leaving  to  the 
present  owners  such  improvement  of  the  same  as  they  may  make, 
consistent  with  that  purpose.  To  this  end  the  settlement  recom- 
mended embraces  taking  the  fee  of  the  meadows  by  deed  from  the 
several  proprietors,  with  a  reservation  u  to  the  grantor  and  his  heirs 
and  assigns  the  right  to  cut  grass  from  the  granted  premises,  and  to 
cultivate,  use  and  improve  the  same  fully  and  freely  in  any  manner 
consistent  with  the  use  which  the  said  Commonwealth  or  the  United 
States  shall  make  of  the  same,  for  the  protection  and  improvement 
of  Provincetown  harbor,  whether  by  maintaining,  extending  or 
altering  any  existing  work,  or  by  the  construction  of  an}T  new  work 
which  said  Commonwealth  or  its  authorized  agents,  or  the  United 
States  shall  deem  expedient  for  the  protection  or  improvement  of 
said  harbor." 

The  form  of  deed  prepared,  containing  this  reservation,  and,  in 
addition  to  a  grant  of  the  fee,  covering  a  full  release  of  claim  for 
damages  resulting  from  the  dike,  is  submitted  with  this  Report.  The 
form  is  satisfactory  to  the  legal  adviser  of  the  meadow  owners,  and 
is  believed  by  the  Board  to  secure  to  the  Commonwealth  all  that  is 
essential  to  its  purpose.  There  are,  as  near  as  can  be  ascertained, 
and  by  the  measurement  adopted  for  the  settlement,  400  acres  of 
meadow  affected  by  the  dike.  A  payment  of  $25  per  acre  amounts 
to  the  sum  of  $10,000,  which  is  the  entire  appropriation  provided. 
The  meadow  owners  claim  that  this  sum  is  insufficient  to  compensate 
.  them  for  the  injury  they  have  sustained,  and  no  less  sum  will  be 
accepted  by  them  in  settlement.  This  Board  is  of  opinion  that  if 
the  fee  of  the  meadows  can  be  obtained  and  final  settlement  made 
by  deed,  as  agreed,  at  an  average  cost,  including  expense  of  examin- 
ing titles  and  effecting  transfers,  of  twent}*-five  dollars  per  acre,  it 
is  for  the  interest  of  the  Commonwealth  to  make  the  settlement. 
The  Board  in  accordance  with  this  view  have  caused  an  examination 
of  the  titles  in  the  meadows  in  question,  to  be  made  by  Smith  K. 
Hopkins,  Esq.,  register  of  deeds  for  Barnstable  County,  who  is  also 
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a  lawyer  and  familiar  with  the  locality,  and  have  arranged  for  the 
same  gentleman  to  make  the  deeds  of  the  several  owners  and  attend 
to  the  execution  of  the  same  in  accordance  with  the  form  adopted. 
There  are  some  portions  of  the  meadows  to  which  no  record-title  is 
found,  and  some  to  which  the  title  is  defective  in  the  claimants. 
The  defective  titles  can  in  some  instances  be  made  good  and  in  some 
may  prove  incurable.  The  plan  which  has  been  agreed  upon,  sub- 
ject to  the  approval  before  mentioned,  is  as  follows,  viz. :  First,  to 
pa}-  from  said  appropriation  the  expenses  aforesaid ;  second,  to  pay 
one-fifth  of  the  residue  to  u  The  Proprietors  of  Eastern  Harbor  Mead- 
ows," the  corporation  owning  86  acres  of  said  meadows,  upon  its 
giving  deed  as  before  indicated ;  third,  the  remaining  four-fifths  of 
said  residue  to  be  apportioned  upon  the  314  acres  held  by  individual 
proprietors,  giving  for  the  meadows,  upon  what  is  known  as  Cedar 
Island,  four- fifths  per  acre  what  is  allowed  per  acre  for  the  other 
meadows  of  individual  proprietors  ;  fourth,  payment  to  be  made  to 
each  claimant  upon  the  approval  of  his  title  by  the  examiner  before 
named,  and  upon  delivery  of  the  deed  as  before  provided.  This  will 
leave  a  small  portion  of  the  appropriation  unexpended,  in  amount, 
according  to  the  extent  to  which  the  titles  of  claimants  are  found 
defective.  If  an}-  who  fail  to  establish  their  title  before  the  appro- 
priation shall  have  lapsed,  shall  be  able  to  give  the  Commonwealth 
good  title  hereafter,  the  settlement  now  made  will  form  an  equitable 
basis  for  adjustment  with  them  in  such  form  as  the  legislature  may 
determine  ;  and  those  whose  title  is  approved,  but  who  fail  to  give 
the  deed  required  while  the  appropriation  remains  in  force,  if  there 
should  be  any  such,  will  also  wait  for  further  action  of  the  legisla- 
ture. 

To  show  more  clearly  the  relative  situation  of  the  meadows  and 
dike,  a  tracing  of  the  locality  is  appended  to  this  Report. 

The  Board  respectfully  report  their  action,  and  the  foregoing  plan 
of  settlement  and  purchase,  for  the  consideration  of  the  governor 
and  council,  and  await  the  approval  required  by  said  Resolve,  before 
proceeding  further  in  the  premises. 

JOSIAH  QUINCY. 
F.  W.  LINCOLN. 
J.  N.  MARSHALL. 
W.  T.  GRAMMER. 
ALBERT  MASON. 

Boston,  December  L,  1875. 

Council  Chamber,  December  13,  1875. 
Approved  in  Council.  OLIVER  WARNER,  Secretary. 
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[E.] 

MEMORIAL  TO  CONGRESS  IN  BEHALF  OF  BOSTON 

HARBOR.  . 


Harbor  Commissioners'  Office,  ) 
No.  8  Pemberton  Square,  Boston.  > 

To  the  Honorable  Senate  and  House  of  Representatives  of  the  United  States,  in 

Congress  assembled. 

The  undersigned,  Harbor  Commissioners  of  the  Commonwealth  of 
Massachusetts,  acting  under  the  authority  and  on  behalf  of  said  Com- 
monwealth, respectfully  present  the  following  memorial. 

In  the  main  channel  of  the  upper  harbor  of  Boston  a  shoal  called 
"  Man-of-War"  or  "  Junction  "  Shoal  has  existed  from  time  imme- 
morial, near  the  confluence  of  the  Charles  and  Mystic  rivers. 

This  shoal  has  always  been  an  obstacle  to  the  manoeuvring  of  the 
heavy  ships  of  the  nav}~  in  their  passage  to  and  from  the  United 
States  Navy  Yard,  which  is  above  it,  and  the  difficulties  arising  from 
its  existence  are  becoming  more  and  more  serious  in  their  effect  upon 
the  commerce  of  the  port,  from  the  fact  that  the  larger  and  deeper 
class  of  vessels  of  modern  times  require  a  greater  depth  of  water 
than  can  be  carried  over  this  shoal. 

The  Commonwealth  of  Massachusetts  has  undertaken,  with  its 
harbor  fund,  to  remove  shoals  from  the  water-front  of  the  city  of 
Boston,  a  work  of  magnitude  which  will  consume  many  vears. 

In  view  of  the  fact  that  the  Man-of-War  Shoal  is  a  "  middle 
ground"  within  the  channel  leading  to  the  United  States  Navy 
Yard,  the  Board  respectfully  suggest  that  its  removal  is  a  proper 
case  for  the  action  of  the  general  government  in  its  policy  and 
plans  for  the  improvement  of  navigation. 

The  most  shallow  part  of  Man-of-War  Shoal  has  now  about  fifteen 
and  one-quarter  feet  of  water  over  it  at  mean  low  tide.  The  extent 
of  the  shoal,  above  the  plan  of  mean  low  water,  covers  about  four 
hundred  and  forty-one  thousand  three  hundred  and  fifty  square  feet, 
equal  to  about  ten  and  one-eighth  acres.  The  amount  of  material  to 
be  removed  in  order  to  give  a  depth  of  twenty-three  feet  at  mean 
low  water,  where  the  shoal  now  is,  according  to  the  results  of  a 
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recent  survey  made  by  direction  of  the  Board,  is  about  fortj^-eight 
thousand  two  hundred  and  twenty-two  cubic  yards. 

For  the  reasons  given  above,  the  undersigned  respectful^  com- 
mend the  subject  of  the  removal  of  Man-of-War  Shoal  to  the  favor- 
able consideration  of  Congress,  and  earnestly  solicit  an  appropria- 
tion for  it. 

JOSIAH  QUINCY. 
F.  W.  LINCOLN. 
J.  N.  MARSHALL. 
WM.  T.  GRAMMER. 
ALBERT  MASON. 
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COMMUNICATION  FROM  THE  HARBOR  COMMISSIONERS. 


To  the  Joint  Special  Committee  upon  the  Report  of  the  Committee 
appointed  under  Chapter  88  of  the  Resolves  of  1874,  in  relation 
to  use  of  the  Commonwealth  Flats  at  South  Boston. 

The  Harbor  Commissioners  respectfully  submit  the  following 
suggestions  upon  the  questions  before  the  committee  : — 

The  State,  as  sovereign,  is  the  owner,  of  the  flats  at  South  Boston, 
because  of  their  relation  to  tide-water.     It  has  undertaken  to 
reclaim  them  in  its  care  of  tide-water.    The  enterprise  was  con- 
ceived and  has  thus  far  been  executed  as  a  harbor  improvement ; 
the  value  of  the  land  to  be  reclaimed  was  only  incidental  to  the 
main  purpose,  though  it  was  hoped  that  value  would  be  large  and 
would  secure  the  State  from  loss  in  its  undertaking.    It  is  already 
clear  that  the  value  of  the  land  when  reclaimed  was  not  overesti- 
mated.   The  committee,  whose  report  is  before  you,  have  not, 
probably,  exaggerated  its  importance  as  furnishing  facilities  for  the 
connection  of  the  two  great  interests  of  water  and  land  transporta- 
tion.   This  board  concurs  in  the  opinion  that  the  best  terminal 
facilities  for  railroads  possible  in  Boston  can  be  provided  upon 
the  South  Boston  flats,  and  that  it  is  in  the  nature  of  things  that 
railroads  will  seek  that  locality  for  connection  with  deep  water. 
The  extended  water-front  and  improved  channel  and  water  area 
would  promise  little  satisfaction  if  they  were  not  to  be  used.    It  is 
therefore  encouraging  to  observe  a  desire  for  access  to  this  territory, 
which  indicates  that  the  provision  being  made  there  is  not  greatly 
in  advance  of  the  demands  ( and  possibilities  of  business.  The 
stronger  the  assurance  that  existing  or  contemplated  railroads  will 
require  and  use  the  reclaimed  territory,  the  greater  the  inducement 
for  the  Commonwealth  to  proceed  with  the  work  it  has  undertaken ; 
but  it  would  be  unfortunate  if,  by  giving  too  much  thought  to 
pecuniary  results,  the  primary  purpose  to  preserve  and  improve  the 
harbor  should  be  in  any  degree  obscured.    Whatever  is  thought 
wise  to  secure  most  from  the  sale  of  the  land,  supervision  of  the 
filling  and  of  the  construction  of  retaining  walls,  docks  and  wharves, 
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should  continue,  where'the  interests  of  the  harbor  shall  be  the  first 
care. 

The  general  features  of  the  plan  for  utilizing  the  flats,  which  is 
before  you,  are  valuable.  Some  of  the  details  are  open  to  objec- 
tions, which,  fully  considered,  would  probably  have  induced  the 
committee  to  reject  them,  and  some  can  only  be  determined  by  those 
who  shall  occupy  the  territory ;  but  as  no  one  probably  expects  or 
desires  legislation  to  regulate  the  details  of  the  plan,  it  is  not 
necessary  to  discuss  them  minutel}' ;  it  is  sufficient  to  say  they  must 
inevitably  be  modified  as  the  work  progresses,  in  the  light  of  con- 
tinued stud}T,  and  as  further  advances  are  made  in  all  the  appliances 
of  commercial  business. 

There  have  been  no  sales  of  small  parcels  of  the  land,  and  no 
application  to  purchase  such  parcels.  This  board  would  not  think 
the  sale  of  small  lots  advisable  at  the  present  stage  of  the  improve- 
ment. The  reservation  of  the  portion  indicated  upon  the  com- 
mittee's plan  for  railroad  and  commercial  purposes  might  not  be 
unwise  as  a  present  policy,  as  when  it  should  become  apparent 
that  so  much  would  not  be  required,  such  reservation  can  be  readily 
modified.  The  objection  that  such  reservation,  by  narrowing  com- 
petition, would  depress  the  price  of  the  land  is  not  without  force, 
but  is  in  part,  at  least,  offset  b}'  the  consideration  that  assurance  of 
opportunity  for  other  roads  to  go  there  adds  to  the  value  for 
terminal  business,  and  consequently  to  the  inducement  for  each  road 
to  purchase. 

The  close  interdependence  of  the  interests  of  water  and  Land 
transportation  make  it  desirable  that  the  negotiations  and  arrange- 
ments to  accommodate  each  to  the  other  should  be  as  direct  as 
practicable,  and  it  would  not  seem  that  the  intervention  of  a  third 
party  would  facilitate  such  arrangements.  This  board  does  not 
anticipate  that  the  difficulties  of  carrying  out  any  policy  which  may 
be  adopted  for  the  sale  of  the  lands  will  be  such  that  its  members 
would  desire  to  be  relieved  from  that  portion  of  their  work ;  but, 
on  the  other  hand,  if  it  is  thought  that  the  sale  of  the  land  and  the 
negotiations  with  railroad  companies  that  desire  to  occupy  them,  is 
a  work  of  sufficient  importance  to  justify  a  separate  commission,  or 
that  the  people  would  be  better  satisfied  to  have  it  performed  by 
persons  of  different  training  and  experience,  selected  for  their  fitness 
for  that  special  duty,  they  would  cooperate  with  such  new  com- 
mission, not  apprehending  any  conflict  of  duties. 

The  plan  to  approach  the  territory  by  a  tunnel  under  the  high 
land  at  South  Boston  has  advantages,  and  much  of  the  earth 
excavated  in  constructing  the  tunnel  could  be  utilized  in  filling  the 
flats,  but  the  feasibility  and  economy  of  this  feature  must  be 
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determined  by  the  railroad  companies  desiring  to  reach  the  reclaimed 
land,  and  the  best  point  for  its  location  would  be  more  appropriately 
determined  by  the  railroad  commissioners. 

The  commercial  advantage  of  South  Bay  and  Fort  Point  Channel, 
extending  far  into  the  city  to  localities  where  much  of  its  heavy 
water-borne  freight  is  consumed,  is  very  great,  and  has  been  fully 
discussed  in  the  sixth  annual  report  of  this  board.  (House  Doc, 
No.  56,  1872.)  When  the  inconvenience  and  annoyance  to  other 
interests,  from  their  continuance,  shall  outweigh  this  great  advan- 
tage, the  difficulties  and  cost  of  closing  this  bay  and  channel  will  be 
much  less  than  the}7  now  are. 

The  State  holds  its  control  of  tide-water,  and  the  land  it  reclaims 
therefrom,  in  trust  for  the  whole  people,  and  all  enterprises  to  bring 
these  sources  of  wealth  into  greater  use  should  be  encouraged  upon 
a  wise  and  liberal  business  policy  ;  but  the  State  is  perpetual,  and 
it  is  not  essential  that  any  particular  generation  should  derive  the 
full  benefit  of  the  plan  adopted.  The  policy  of  the  Commonwealth 
should  be  that  which  is  wisest  in  the  end.  There  should  not  be  pre- 
mature forcing  of  enterprises  which  sound  business  foresight  will 
not  yet  sustain  upon  established  principles.  Fifty  acres  of  the  flats 
have  already  been  sold  at  a  low  rate  to  induce  a  strong  railroad 
conipan}7  to  bring  its  business  there,  while  a  sale  at  a  much  higher 
rate  to  a  company,  strong  in  its  promise  of  great  capacities,  proved 
only  a  hindrance  to  the  development  of  the  property.  No  early 
sale  for  railroad  purposes  could  be  made,  except  at  low  rates,  and 
if  high  rates  could  be  obtained  the  gain  might  only  be  apparent,  as 
the  whole  people  must  pay,  in  transportation  tax,  the  added  cost  of 
terminal  facilities. 

The  land  which  the  Boston  and  Northwestern  Railroad  Company 
require  for  their  own  use  can,  with  propriety,  be  furnished  upon  the 
principles  recommended  in  the  report  before  you.  The  reclaimed 
lands  are  as  fully  the  propert}7  of  the  State  as  the  money  in  its 
treasury,  and  a  gift  of  them  to  a  railroad  company,  for  such  com- 
pany by  selling  them  to  obtain  means  to  build  its  railroad,  is  open 
to  the  same  objection  which  the  committee  urge  against  aiding  rail- 
roads from  the  treasury.  It  is  open  to  another  serious  objection, 
that  it  would  conflict  with  the  spirit,  if  not  with  the  letter  of  the 
pledge,  which  was  made  of  the  proceeds  of  the  flats  by  section  five 
of  chapter  326  of  the  Acts  of  1868. 

JOSIAH  QUINCY. 
F.  W.  LINCOLN. 
W.  T.  GRAMMER. 
ALBERT  MASON. 
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Harbor  Commissioners'  Office,  No.  8  Pemberton  Square,  ) 

Boston,  January,  1877.  ' 

To  the  Honorable  Senate  and  House  of  Representatives  of  the  Common- 
wealth of  Massachusetts. 

The  Board  of  Harbor  Commissioners  respectfully  submit 
their  Eleventh  Annual  Report : — 

South  Boston  Flats. 

The  reclamation  of  South  Boston  Flats,  by  the  use  of 
material  for  filling  taken  from  the  banks  and  bed  of  the  main 
channel,  has  made  fair  progress  during  the  past  year.  The 
twenty-five  acre  piece  which  the  Commonwealth  has  under- 
taken to  reclaim,  has  been  walled  in,  substantially,  as  far  as  the 
first  dock  inclusive,  and  requires  only  about  64,000  cubic 
yards  more  (which  the  dredging  of  the  dock  will  supply)  to 
raise  it.  to  grade  thirteen,  above  which  the  filling  is  to  be  of 
gravel. 

The  engineer  seems  to  have  foreseen  so  perfectly  the  degree 
to  which  the  rubble  underlying  the  heavy  wall  would  yield  to 
the  pressure  from  above,  that  now,  when  time  enough  has 
elapsed,  in  his  opinion,  for  the  entire  settlement  to  have 
taken  place,  the  coping  of  the  wall  is  found  to  be  upon  its 
predestined  grade, — sixteen  feet  above  mean  low  water.  The 
sinkage  has  been  about  six  inches,  and  so  nearly  uniform, 
that  the  wall  may  be  said  to  have  moved  as  a  single  mass. 

Excepting  the  removal  of  a  considerable  body  of  shoal 
ground  off  Long  Wharf,  the  dredging  has  been  confined  to  a 
belt  in  front  of  the  Commonwealth's  property,  and  a  connect- 
ing channel  to  deep  water  beyond.  It  is  desigued  that  the 
dock  shall  be  accessible  at  low  tide  for  vessels  from  sea  draw- 
ing twenty-three  feet  of  water,  and  this  draught  can  now  be 
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carried  past  the  front  of  it,  into  the  mouth  of  Fort  Point 
Channel. 

The  brief  but  comprehensive  report  of  Mr.  Edward  S. 
Philbrick,  engineer  in  charge,  will  be  found  in  the  Appendix, 
and  may  be  referred  to  for  a  more  precise  description  of  the 
present  state  of  the  works. 

In  the  plan  for  reclaiming  these  flats,  retaining-walls  of  two 
kinds  were  projected  :  one  of  these  was  to  be  a  heavy  struct- 
ure, with  a  rubble  base  resting  at  the  bed-level  of  the  main 
channel ;  the  other,  a  light  structure  resting  on  piles  about  at 
the  general  level  of  the  flats.  Wherever  the  light  wall  was 
to  be  used,  its  site  was  set  back  some  distance  from  the  deep- 
water  frontage,  in  order  that  the  piles  should  be  covered  from 
the  wTorms  and  sustained  by  the  earth.  The  platform  referred 
to  by  the  engineer  was  designed  to  cover  the  shallow  space 
between  the  channel  and  the  wall,  and  serve  as  a  bridge  or 
wharf  from  the  ship  to  the  shore,  as  may  be  seen  in  the  sketch 
accompanying  the  Sixth  Annual  Report.  This  platform  was 
not,  of  course,  to  be  a  constituent  part  of  the  retaining- wall, 
and  it  was  not  anticipated  that  its  construction  would  pre- 
cede the  demand  for  its  actual  commercial  use,  unless  some 
tendency  to  erosion  or  slipping  of  the  bank  should  manifest 
itself.  The  engineer,  as  will  be  seen,  suggests  that  within 
the  dock,  where  berths  for  ships  of  great  draught  are 
to  be  provided,  the  bank  along  the  front  of  the  light  wall 
should  be  prevented  from  slipping,  either  by  omitting  some 
of  the  dredging,  or  by  driving  a  row  of  spruce  piles.  The 
latter  course  appears  to  the  Board  most  advisable  ;  because, 
to  omit  any  of  the  projected  dredging  in  the  dock  might 
prejudice  the  sale  of  the  property.  These  piles,  imbedded  in 
the  mud,  will  neither  perish  from  decay  nor  worms,  so  that 
their  office  will  be  permanent;  and,  as  a  guide  to  the  dredg- 
ing party,  they  will  be  of  no  small  value,  experience  having 
shown  that  the  utmost  vigilance  of  the  Board,  the  engineer  in 
charge,  and  the  inspector,  fails  to  prevent  irregularity  in 
dredging,  both  as  regards  alignment  and  depth. 

It  was  obvious,  at  the  beginning  of  the  year,  that  it  was 
impossible  for  the  contractors  to  complete  their  work  by  the 
first  day  of  October,  as  stipulated  in  their  contract ;  and  the 
Legislature  appropriated  only  what  might  be  required  within 
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the  year.  It  does  not  yet  appear  that  the  State  will  suffer 
from  the  delay  of  the  contractor,  and  it  is  quite  certain  that 
in  some  respects  the  work  is  much  better  for  less  haste.  Of 
the  original  estimate  of  the  engineer,  there  remains  unappro- 
priated $98,521.  If  to  this  is  added  the  sum  named  by  him 
for  the  piling  necessary  to  secure  the  bank  from  slipping, 
$4,000,  the  amount  to  be  appropriated  for  the  coming  year, 
during  which  it  is  expected  the  work  will  be  completed,  is 
$102,521. 

Dumping-grounds. 

During  the  past  season,  the  Board  called  the  attention  of 
the  agents  for  the  Commonwealth  Flats  at  South  Boston,  to 
the  fact,  that  in  the  execution  of  the  dredging  by  the  Board, 
iu  the  application  of  the  income  from  the  compensation  fund 
to  harbor  improvement,  as  well  as  in  the  dredging  by  private 
parties  and  corporations,  there  would  be  large  amounts  of 
material  to  be  disposed  of,  valuable  for  filling. 

The  agents  responded  cordially,  and,  in  conference,  laid  off 
a  portion  of  the  South  Boston  Flats,  beyond  and  adjacent  to 
the  territory  sold  to  the  Boston  &  Albany  Railroad  Com- 
pany, and,  in  conjunction  with  the  said  railroad  company, 
built  suitabje  bulkheads  for  securing  the  material  from  waste. 

At  the  time  that  the  engineers  of  the  United  States  com- 
menced their  excavations  at  the  Upper  Middle  Bar,  the 
material  removed  had  no  market  value,  principally  because 
the  large  scows  used  by  the  contractors  drew  too  much  water 
to  be  floated  upon  flats  then  in  process  of  reclamation.  The 
Board  suggested  about  that  time,  that  a  location  could  be 
given  for  depositing  the  material  upon  the  South  Boston  Flats, 
provided  bulkheads  should  first  be  built  to  prevent  its  return 
to  the  main  channel.  It  appeared,  however,  that  the  pro- 
visions of  the  appropriation  bill,  under  which  the  dredging 
was  being  done,  did  not  admit  of  any  expenditure  on  con- 
structions like  that  suggested.    The  Board  then  £ave  the 

Do  O 

ranges  of  an  unfrequented  portion  of  the  Lower  Harbor,  near 
Hangman's  Island  (belonging  to  the  Commonwealth),  where 
the  material  could  be  dumped  without  injury  to  valuable' 
channels.  All  other  persons,  whether  contractors  for  the 
Commonwealth  or  for  private  parties,  who  could  not  usefully 
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dispose  of  material  of  this  kind,  were  directed  to  carry  it  to 
the  same  place.  The  Board  was  not  without  misgivings  that 
the  remoteness  of  the  ground  assigned  might  induce  the 
bargemen,  under  cover  of  night,  or  amid  the  hardships  of 
stormy  weather,  to  unload  prematurely  ;  and  therefore  in- 
formally represented  to  the  United  States  engineer,  that  the 
public  interest  would  be  best  secured  if  the  inspector,  who 
made  the  count  upon  which  the  contractor  was  paid,  could  be 
located  at  Hangman's  Island,  and  thus  secure  the  delivery  of 
material  at  the  proper  place.  This  arrangement  could  not 
be  made,  and  the  Board  resorted  to  what  seemed  to  be  the 
next  best  course,  which  was  to  request  the  harbor-master, 
Capt.  Francis  C.  Gates,  to  keep  a  strict  watch,  and  report  to 
the  Board  delinquencies  of  the  kind  referred  to.  This  proved 
to  be  a  very  timely  step  ;  the  vigilance  of  the  harbor-master 
led  to  the  discovery  of  several  cases  of  scoAv-loads  dumped 
in  the  channel-way,  of  which  the  Board  made  representation 
to  the  United  States  engineer,  who  ordered  their  removal, 
or  the  dredging  of  an  equal  amount  from  the  shallowest  part 
of  the  channel. 

Shoals  in  Boston  Upper  Harbor. 

In  pursuance  of  the  authority  granted  to  the  Board,  the 
work  of  dredging  the  shoals  in  Boston  Upper  Harbor  has 
been  continued,  and  new  work  has  been  begun  during  the  last 
season.  Peculiar  difficulties  have  arisen  in  dredging  along 
the  immediate  front  of  the  business  portions  of  the  city,  which 
have  caused  unlooked-for  delay  and  embarrassment  in  the 
execution  of  the  work. 

The  new  work  commenced  is  that  referred  to  in  the  last 
report  of  the  Board,  off  the  water-face  of  East  Boston,  and 
consists  in  the  removal  of  the  shoal  ground  in  front  of  the 
south  dock  of  the  National  Dock  and  Warehouse  Corpora- 
tion, and  includes  an  area  of  about  68,400  square  feet. 
Contracts  have  been  made  with  the  Harbor  Improvement 
Company  for  the  execution  of  this  work,  which  has  been 
nearly  completed. 

Petitions  have  been  presented  to  the  Board  by  the  Cunard 
Steamship  Company,  and  by  the  Boston  &  Albany  Railroad 
Company,  for  the  removal  of  shoals  off  their  respective  front- 
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ages  in  East  Boston.  A  survey  has  been  made  of  the  ground 
in  question,  and  an  approximate  estimate  made  of  the  dredging 
required,  which  amounts  to  about  103,000  cubic  yards. 

The  localities  referred  to  are  shown  in  the  Appendix,  on 
a  map,  entitled  "A  Map  of  a  portion  of  Boston  Harbor." 
The  petitions  above  referred  to,  will  also  be  found  in  the 
Appendix. 

Charles  River  Basin. 

The  Cambridge  Improvement  Company  and  others,  acting 
under  the  license  of  the  Board,  dated  April  27,  1875,  have 
continued  their  improvements  between  West  Boston  and 
Cragie  bridges,  and  have  executed  the  following  work  : — 

One  hundred  and  twenty-three  thousand  four  hundred  and  five 
cubic  yards  of  material  have  been  dredged  as  compensation  for  tide- 
water displaced  by  their  structures  and  filling. 

Five  hundred  linear  feet  of  sea-wall  have  been  built. 

One  hundred  and  seventy  linear  feet  of  foundation  and  ballast  for 
sea-wall  have  been  laid. 

Seven  hundred  linear  feet  of  wooden  bulkheads  have  been  built. 

In  addition  to  the  above  work,  the  city  of  Cambridge  has 
built  Binney  Street  sewer,  and  filled  in  material  as  ballast  to 
it,  which  has  been  dredged  from  the  channel  of  the  basin 
above  West  Boston  Bridge,  to  the  amount  of  7,000  cubic 
yards. 

Boston  Land  Company. 

The  Boston  Land  Company  has  brought  to  the  attention  of 
the  Board,  a  project  for  creating  on  the  flats  of  the  company 
lying  on  the  south-easterly  side  of  Breed's  Island,  occupied 
in  connection  with  territory  in  tide-water  beyond  the  line  of 
the  riparian  title,  a  new  and  extensive  water-frontage  suitable 
for  ocean  steamers  and  vessels  of  the  largest  class.  This 
frontage  it  is  proposed  to  develop  in  connection  with  a  tract 
of  land  to  be  raised  to  the  proper  grade  from  tide-water  by 
filling,  and  to  be  improved  for  docks,  wharves,  warehouses, 
railroad  tracks,  and  all  the  facilities  for  the  landing  and 
shipping  of  cargoes. 

The  construction  of  a  ship  channel,  deep  enough  for  vessels 
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of  the  greatest  draught  of  water,  extending  from  the  main 
channel  of  the  harbor  near  Governor's  Island,  is  an  essential 
part  of  the  scheme. 

This  enterprise,  we  understand,  will  be  brought  to  the 
attention  of  the  Legislature  during  the  present  session. 

Green  Harbor  River. 

As  a  basis  for  the  action  of  the  Board,  the  engineers  were 
directed,  during  the  last  summer,  to  make  a  survey  of  Green 
Harbor  River,  in  Marshfield,  including  the  bar  outside  of  the 
•  headlands  of  the  harbor,  or  anchorage  basin,  and  the  part  of 
the  river  above  the  basin  and  below  the  dike  erected  in  1872. 

This  survey  has  been  accurately  made.  The  tidal  data  have 
been  obtained  from  observations  made  at  Boston  Light  and  at 
Green  Harbor,  and  these  results  compared  with  those  of 
Prof.  Mitchell  at  Sandwich,  taken  in  connection  with  his  sur- 
vey of  1860  for  the  Cape  Cod  Ship  Canal,  and  also  with  the 
results  of  Col.  Graham's  surveys  at  Provincetown  in  1833-35. 
From  all  these  observations,  the  plane  of  mean  low  water 
for  this  part  of  Massachusetts  Bay  has  been  determined,  and 
permanent  bench-marks  established  at  Green  Harbor,  to  which 
all  the  levels  of  the  recent  survey  refer. 

The  high-water  outline  of  the  beach,  harbor  and  river,  from 
Bluefish  Rock  to  the  dike,  with  some  marginal  topography, 
have  been  surveyed,  and  points  identical  with  those  of  the 
United  States  Coast  Survey  of  1857  determined,  sufficiently 
well  to  give  a  basis  for  the  comparison  of  the  high  and  low 
water  lines  of  the  two  surveys.  The  contours  of  the  bar, 
channel,  and  bed  of  the  harbor  basin,  as  far  up  as  the  lower 
end  of  the  first  marsh  island,  have  been  determined  by  numer- 
ous level  stations. 

At  the  time  that  the  project  for  the  dike  was  under  consid- 
eration, no  survey  of  the  bar  and  mouth  of  the  river  was 
made.  As  far  as  could  be  observed,  the  Coast  Survey  map 
still  represented  the  general  features  of  the  topography,  and 
no  change  decidedly  detrimental  to  navigation  had  occurred. 
No  soundings  were  furnished  upon  the  map  just  mentioned  ; 
but  by  inquiry  of  fishermen  the  surveyors  satisfied  themselves 
that  the  harbor  proper  had  remained  essentially  the  same ; 
while  it  was  manifest  that  a  considerable  increase  of  the  beach 
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separating  Cut  River  from  the  sea  had  taken  place,  and  this 
seemed  to  threaten  the  entrance,  as  a  remote  possibility. 

As  has  been  said,  no  soundings  are  furnished  by  the  topo- 
graphical map  of  the  Coast  Survey  (1857),  and  therefore  the 
estimate  that  will  be  first  given  of  the  total  deposit  which  has 
taken  place  in  the  interval  between  the  two  surveys  is  only 
an  approximation, — but  a  safe  one,  it  is  believed,  in  the 
respect  that  it  is  not  an  exaggeration.  The  portions  of  the 
two  maps  which  have  been  compared  may  be  distinguished 
as  the  basin  and  the  bar, — the  former  being  the  space 
between  the  Narrows  at  Washburn's  Point  and  the  first 
marsh  is  land  above,  about  8-J-  acres  as  limited  by  the  low- 
water  lines  of  1857  ;  and  the  latter,  the  low-water  space  of 
13|  acres  (1857)  seaward  of  the  Narrows,  limited  by  the 
arc  of  a  circle  passing  through  the  extremity  of  Bluefish 
Rock, — the  said  circle  having  a  radius  of  1,900  feet,  with  its 
centre  at  the  outer  end  of  the  first  wharf  or  stage  now  exist- 
ing at  Cut  River  Village. 

In  the  basin,  as  above  described,  the  total  deposit  amounts 
to  about  52,000  cubic  yards  since  the  dike  was  projected  ;  and 
on  the  bar,  the  total  deposit  since  1857  amounts  to  106,000 
cubic  yards.  The  amount  deposited  in  the  basin,  above  the 
'plane  of  mean  low  tide  and  beyond  the  low-water  lines  as  they 
existed  before  the  dike  was  projected,  amounts  to  23,000 
cubic  yards  ;  while  the  amount  similarly  deposited  upon  the 
bar  since  1857  amounts  to  63,000  cubic  yards. 

It  would  be  unwarrantable  to  attribute  the  whole  accumu- 
lation over  the  spaces  examined  to  the  reduction  of  the  tidal 
scour  wThich  was  formerly  strong  enough  to  keep  the  entrance 
free.  The  very  fact  that  there  are  such  great  volumes  of  sand 
drifting  along  the  coast,  ready  at  every  flood-tide,  or  inroad 
of  storm  seas,  to  enter  all  the  rivers  and  creeks,  might  lead 
one  to  expect  that  gradually  all  basins  .(as  distinguished  from 
channels)  are  to  be  filled  up.  The  case  of  Plymouth  Har- 
bor, in  this  very  neighborhood,  is  the  best  illustration  of  this. 
The  recent  Coast  Survey  Chart,  compared  with  those  of  the 
seventeenth  and  eighteenth  centuries,  shows  that  many  mill- 
ions of  cubic  yards  of  sand  have  accumulated  in  the  main 
ship  channel  and  in  the  bay  below  Brown's  Island  (see  a 
report  on  the  Physical  History  of  Plymouth  Harbor,  in  Ap- 
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pendix).  Moreover,  some  observations  made  by  the  Coast 
Survey  during  the  past  year,  being  compared  with  others 
of  previous  years,  indicate  that  in  the  portion  of  Cape  Cod 
Bay,  adjacent  to  the  neighborhood  under  examination,  there 
is  a  meeting  of  very  peculiar  coast  currents,  bearing  material 
for  shoal-building. 

The  Board,  after  carefully  considering  all  the  possibilities 
of  the  case  by  the  light  of  the  recent  surveys  and  studies  of 
its  engineers,  saw  no  sufficient  reason  to  change  the  opinion, 
expressed  in  the  report  of  last  year,  "that  what  has  occurred 
must  be  mainly  attributed  to  the  dike."  An  order  was  there- 
fore issued  directing  the  removal  of  the  accumulation,  or  so 
much  of  it  as  may  be  necessary  to  secure  a  channel  for  the 
passage  of  boats  and  small  vessels. 

The  channel  referred  to,  in  the  order  which  follows,  was 
located  upon  the  most  recent  survey  in  such  a  manner  as  to 
require  the  least  excavation, — as  far  as  such  an  economical 
consideration  was  consistent  with  the  main  purpose  of  the 
work.  Within  the  pathway  of  this  channel,  three  shoal 
places  occur  where  the  surface  of  the  bottom  is  at,  and  above, 
the  plane  of  mean  low  water.  The  first,  or  larger  shoal,  is 
within  the  harbor  basin  and  above  Washburn's  Point,  and 
makes  a  channel  bar  of  about  600  feet  in  length,  ranging 
from  0,  on  the  low- water  plane,  to  1.6  feet  above  it.  The 
second  shoal  is  opposite  Washburn's  Point,  and  forms  a 
channel  bar  of  about  200  feet  in  length,  ranging  from  0  to 
0  8  feet  above.  The  third  shoal  is  about  half-way  between 
Washburn's  Point  and  the  outer  harbor  line  of  the  main  shoal, 
and  forms  a  channel  bar  of  about  75  feet  in  length,  at  about 
0,  or  low  water  plane.  The  area  contained  within  the  lines  of 
the  prescribed  channel  referred  to  is  about  eight  acres,  and 
while  the  maximum  shoaling  is  1.6  feet,  the  average  over  the 
whole  channel  will  amount  to  about  10  inches. 

The  statute  provides  that  if  the  proprietors  fail  to  remove 
the  obstructions  as  required  within  six  months  after  due 
notice,  the  Harbor  Commissioners  shall  cause  the  same  to  be 
removed  at  the  expense  of  the  said  proprietors. 

There  is  no  fund  from  which  this  Board  could  pay  for  such 
a  removal  until  reimbursement  could  be  obtained  from  the 
proprietors,  and  it  is  not  probable  that  any  contracts  could  be 
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made  with  payments  contingent  upon  recovery  from  the  pro- 
prietors ;  and  thus  for  all  practical  purposes  the  power  of  the 
Board  is  exhausted  in  giving  the  notice  unless  further  provi- 
sion is  made.  What  effect  a  failure  of  the  proprietors  to 
comply  with  the  notice  will  have  upon  the  legality  of  the 
structure  can  only  be  tested  in  the  courts. 

COMMONWEALTH  OF  MASSACHUSETTS. 

Harbor  Commissioners'  Office,  8  Pemberton  Square,  ) 

Boston,  September  13,  1876.  } 

To  the  Proprietors  of  Green  Harbor  Marsh,  mentioned  in  Section  four  of  Chapter 
three  hundred  and  three  of  the  Acts  of  the  year  eighteen  hundred  and  seventy- 
one. 

Whereas,  The  proprietors  of  Green  Harbor  Marsh,  in  the  town 
of  Marshfield,  were  b}T  the  provisions  of  chapter  303  of  the  Acts  of 
the  year  1871,  authorized  to  erect  a  dam  and  dikes  across  Green 
Harbor  River  at  or  near  and  not  above  Turkey  Point,  so  called, 
with  one  or  more  sluice-wa}Ts  and  gates  for  the  purpose  of  draining 
Green  Harbor  Marsh  and  improving  the  same,  and  preventing  flow- 
age  from  the  sea  ;  and 

Whereas,  The  said  proprietors  did,  under  the  authority  of  the 
said  Act,  erect  a  dam  and  dikes  across  said  Green  Harbor  River,  at 
the  place  and  for  the  purposes  contemplated  and  provided  for  in 
said  Act ;  and 

Wliereas,  By  the  fourth  section  of  the  said  Act,  it  was  provided, 
that  should  shoaling  take  place  above  the  level  of  mean  low  water 
in  the  channel  of  Green  Harbor  River,  and  its  approaches  below  the 
dam  and  dikes  in  consequence  of  the  construction  of  said  dam  and 
dikes,  said  shoaling  shall  be  removed  by  the  proprietors  of  Green 
Harbor  Marsh  under  the  direction  and  to  the  acceptance  of  the 
Board  of  Harbor  Commissioners  ;  and 

Wliereas,  The  undersigned,  the  Harbor  Commissioners  men- 
tioned in  and  intended  by  said  Act,  upon  a  full  hearing  and  an 
inspection  and  examination  of  said  dam  and  dikes  and  said  river,  do 
find  and  determine,  that  shoaling  has  taken  place  above  the  level 
of  mean  low  water  in  the  channel  of  said  Green  Harbor  River  and 
its  approaches,  below  the  dam  and  dikes  erected  as  aforesaid  in 
consequence  of  the  construction  of  said  dam  and  dikes  ; 

Now,  therefore,  you  are  hereby  notified  and  required  to  remove 
said  shoaling  and  obstructions  from  the  channel  of  Green  Harbor 
River  and  its  approaches,  and  in  doing  so  you  will  be  governed  b}T 
the  following  directions,  to  wit : — 
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The  obstructions  of  sands  above  the  level  of  mean  low  water 
lying  within  the  following  prescribed  lines,  shall  be  removed : 

The  easterly  and  northerly  line  shall  begin  at  a  point  in  the  line 
of  mean  low  water,  on  the  southerly  side  of  said  river,  about  mid- 
way between  the  easterh-  and  westerly  high-water  shores  thereof, 
and  distant  about  300  feet  southerly  from  the  southerly  point  of  the 
marsh  island  next  above  it,  and  shall  follow  the  general  course  of 
the  present  low- water  channel  south-easterly  to  the  foot  of  the 
strand,  or  bank  left  bare  at  low  water,  on  the  easterly  side  of  said 
river,  distant  80  feet  from  a  salient  point  in  the  high-water  line 
thereof;  thence  following  the  general  curve  of  the  shore  along  the 
foot  of  the  strand,  in  a  southerly,  south-westerly  and  south-easterly 
direction,  around  the  point  of  beach  which  forms  the  south-easter!}* 
point,  or  headland  of  Green  Harbor,  at  distances  varying  from  50 
to  80  feet  from  the  high-water  line  of  said  point  of  beach  ;  thence, 
still  following  the  general  trend  of  the  foot  of  the  strand,  at  distances 
varying  from  160,  150,  230  and  330  feet  (at  Bluefish  Rock)  from 
the  high-water  line  to  the  low-water  line  of  the  main  shore.  The 
westerly  and  southerly  line  shall  run  from  the  point  of  beginning  in 
the  low-water  line  of  said  Green  Harbor,  parallel  to  the  above 
described  easterly  and  northerly  line  and  distant  from  it  100  feet 
for  a  distance  of  1,550  feet ;  thence  the  line  shall  run  straight  in  a 
southerly  and  little  easterly  direction,  for  a  distance  of  about  700 
feet  to  a  point  in  the  low-water  line  of  the  main  shore,  distant  500 
feet  south-westerly  from  the  end  of  the  first-described  line. 

The  space  enclosed  within  the  above-described  lines  is  shown  in 
red  color  upon  a  plan  of  said  harbor  on  file  in  the  office  of  this 
Board,  entitled  "  A  Map  of  Green  Harbor,  Mass.,  showing  the  chan- 
nel and  its  approaches  at  mean  low  water." 

Or  an  excavation  in  the  channel  of  said  river  and  its  approaches 
to  the  level  of  mean  low  water  having  a  width  of  not  less  than  100 
feet  from  the  harbor  basin  to  past  the  headlands  of  the  same,  having 
a  width  of  not  less  than  500  feet  at  the  low-water  line  of  the  main 
shore,  may  be  made,  following  any  other  course  from  the  point  of 
beginning,  before  mentioned,  to  the  sea,  satisfactory  to  this  Board. 

The  level  of  mean  low  water  is  referred  to  the  following  described 
bench-marks : 

Bench-mark  A  is  situated  on  the  top  of  the  smaller  and  more 
northerly  of  two  bowlders  in  the  marsh,  situated  70  feet  N.  N.  W. 
from  a  bridge  over  a  creek  in  said  marsh,  and  is  also  245  feet  S.  S. 
E.  from  the  chimney  of  Mr.  Thomas  Keith's  house,  and  is  marked 
by  two  cuts  in  the  rock,  thus,  }\.  The  height  of  this  bench-mark 
above  the  level  of  mean  low  water,  is  10.740  feet. 

Bench-mark  B  is  situated  on  the  top  of  Bluefish  Rock,  74  feet  N. 
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E.  of  the  highest  point  of  said  rock,  and  is  marked  by  three  cats  in 
the  rock,  thus,  \.  The  height  of  this  bench-mark  above  the  level 
of  mean  low  water,  is  18.260  feet. 

Gloucester. 

The  rapid  development  of  the  fisheries  and  kindred  interests 
at  Gloucester,  during  the  past  ten  years,  has  given  to  this 
port  peculiar  importance  among  our  commercial  stations. 

This  harbor,  called  by  Cham  plain,  who  visited  it  in  1606, 
Le  Beau-port,  has  sustained  its  good  name.  No  diminution 
of  depth  has  taken  place  at  its  entrance,  and  none  within  the 
roadstead  as  far  up,  certainly,  as  Rocky  Neck.  Opening  to 
the  south-westward  without  actual  obstruction  in  the  ap- 
proach, "this  port,"  as  Champlain  reported,  "is  very  fine 
and  good, — having  enough  water  for  ships,  and  shelter 
behind  the  islands."  According  to  the  Annual  Report  of  the 
Coast  Survey  for  1869,  the  roadstead  has  anchorage-room 
for  327  miscellaneous  vessels  riding  freely  at  anchor,  and  an 
extreme  exposure  of  28^-  miles. 

The  "shelter  behind  the  islands  "  is,  however,  quite  inade- 
quate for  the  great  fleets  of  fishing  and  merchant  vessels  that 
now  resort  to  this  harbor;  and,  while  it  must  be  admitted 
that  well-found  vessels  may  safely  ride  out  heavy  gales  in 
portions  of  the  roadstead,  it  often  happens  at  such  times  that 
the  best  locations  are  overcrowded.  General  John  G.  Fos- 
ter, in  his  report  to  the  engineer-in-chief  of  the  United  States, 
dated  January  20,  1871,  "after  a  careful  consideration  of  the 
whole  subject,"  proposed  that  a  breakwater  should  be  built, 
connecting  Dog  Bar  and  Rock  Shoal  with  Eastern  Point. 
Shelter  of  this  kind  would  permit  vessels  to  moor  closely 
without  danger  of  mutual  injury,  and  thus  practically  enlarge 
the  capacity  of  the  roadstead.  It  would  also  extend  the 
frontage  suitable  for  wharves,  etc.  No  appropriation  has 
ever  been  made  for  this  breakwater.  In  fact,  the  only  money 
expended  by  the  general  government  in  the  improvement  of 
this  harbor,  within  the  knowledge  of  the  Board,  is  the  sum  of 
$10,000,  successfully  used  by  General  Geonre  Thorn  in  blast- 
ing out  rocks  or  lifting  bowlders  from  the  Upper  Harbor  and 
its  approach. 

The  Inner  Harbor,  upon  which  the  city  is  situated,  has 
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an  ample  depth  in  its  contracted  channel-way,  but  the  shores 
are  so  flat  and  rocky  that  difficulties  present  themselves  in 
the  construction  of  landings  which  only  a  very  energetic 
and  prosperous  community  could  have  overcome.  The 
study  and  approval  of  plans  for  building  wharves  at 
Gloucester,  were  among  the  earliest  duties  of  the  Board,  and 
in  assisting  to  reconcile  conflicting  claims  upon  the  flats  that 
lay  in  front  of  riparian  proprietorships,  the  Board  has  gen- 
erally expressed  its  judgment  after  a  careful  consideration, 
and  met  a  cheerful  acquiescence  from  a  class  of  busy  men, 
who  desired  only  their  just  proportions  without  recourse  to 
legal  proceedings. 

During  the  past  year,  which  has  witnessed  less  activity  in 
all  other  ports,  as  far  as  the  offices  of  this  Board  extend,  the 
calls  for  licenses  to  build  wrharves  at  Gloucester  have  exceeded 
in  number  those  of  any  previous  year,  and  have  involved  less 
conflict  among  the  applicants  and  their  neighbors  than  might 
have  been  expected  in  so  crowded  a  place.  The  following 
information  concerning  the  commerce  and  fisheries  of  this 
port  is  kindly  supplied  by  Mr.  F.  T.  Babson,  United  States 
collector : — 

Tonnage  of  district,  1868,   26,100  tons. 

Number  of  vessels,  1868, .       .....  529 

Tonnage  of  district,  1876,       .       .       .       .       .    34,580  tons. 

Number  of  vessels,  1876,   522 

Value  of  fisheries,  1869,  $3,600,000 

Value  of  fisheries,  1875,   4,600,000 

Imports  increased  100  per  cent,  in  ten  }Tears. 

Foreign  arrivals  increased  100  per  cent,  in  ten  }-ears. 

One  hundred  and  twenty-five  thousand  hhds.  of  salt  were  imported 
last  year  in  45  vessels ;  tonnage,  from  300  to  900  tons  burden. 

The  trade  with  Nova  Scotia  and  Canada  remains  about  the 
same  as  in  1867.  "A  very  large  number  of  vessels,  other 
than  our  own,"  says  Mr.  Babson,  "make  our  harbor  a  place 
of  refuge.  Our  boarding-officer  estimates  them  at  3,000." 
"A  large  number  of  vessels  from  foreign  countries  touch  here 
for  orders  ;  5,140  have  been  boarded." 
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Proposed  Inlet  at  Osterville. 

A  short  time  before  the  harbor  committee  of  the  Legisla- 
ture of  last  year  closed  its  hearings,  the  Board  was  requested 
to  examine  the  project  for  an  opening  through  the  narrow 
beach  that  separates  the  South  Bay  of  the  Cotuit  lagoons  from 
Nantucket  Sound. 

The  parties  petitioning  for  the  privilege  of  making  this 
cut,  proposed  to  do  the  work  at  their  own  expense,  and  no 
objection  would  probably  have  been  made  by  the  committee 
had  there  been  no  remonstrants.  These  remonstrants  repre- 
sented that  the  entrance  to  Cotuit  Port  would  probably  be 
injured  by  the  creation  of  a  new  outlet,  not  only  because  the 
flow  of  the  tide  through  the  present  entrance  would  thus  be 
reduced,  but  also  because  the  currents  along  the  outside  beach 
and  bar  of  Cotuit  would  be  changed. 

An  inspection  instituted  by  the  Board,  seemed  to  warrant 
the  conclusion  that  the  cut,  if  successfully  made  and  main- 
tained, would  reduce  the  flowage  over  Cotuit  Bar,  and  tend 
to  reduce  the  depth  in  something  like  the  same  propor- 
tion, but  that  no  essential  change  in  the  currents  along  the 
outside  coast  would  occur. 

Without  a  regular  gauging  of  the  tides  in  the  lagoons,  the 
amount  of  injury  to  the  present  entrance,  which  the  creation 
of  another  opening  would  cause,  cannot  be  estimated  closely. 

Provincetown  Harbor. 

The  attention  of  the  Board  has  been  called,  by  the  petition 
of  parties  for  leave  to  extend  wharf  structures  into  the  har- 
bor from  Long  Point,  to  the  expediency  of  modifying  so 
much  of  the  harbor  line  as  defines  the  frontage  of  this  part 
of  the  harbor,  for  the  reason  that  as  the  harbor  line  is  now, 
wharf  structures  cannot  be  extended  to  a  depth  of  water  suita- 
ble for  commercial  purposes. 

It  is  the  opinion  of  the  Board  that  this  part  of  the  present 
harbor  line  can  be  so  modified  as  to  conserve  the  harbor, 
and  at  the  same  time  admit  of  the  extension  of  wharves  into 
a  depth  of  water  sufficient  to  float,  at  their  sides  and  ends, 
such  vessels  as  are  employed  in  the  commerce  of  the  port. 

The  Board  will  submit,  at  such  time  in  the  session  as  the 
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Legislature  may  assign  for  its  consideration,  plans  for  the 
change  of  harbor  line  proposed. 

East  Harbor. 

In  pursuance  of  the  conditions  of  chapter  34  of  the  Acts 
of  1874,  settlement  has  been  made  with  the  marsh  owners  at 
East  Harbor.  The  number  of  proprietors  whose  rights  in 
these  marshes  have  been  bought  out  by  the  Commonwealth,  is 
58,  and  the  total  amount  paid  in  settlement  of  the  same, 
and  for  expenses,  up  to  January  1,  1877,  is  $9,756.46. 

A  list  of  the  names  of  the  proprietors  will  be  found  in  the 
Appendix. 

Re-Survey  of  the  Wharf  Lines  of  Boston  Upper 

Harbor. 

In  the  experience  of  the  Board,  in  dealing  with  questions 
of  change  and  improvement  in  the  frontage  of  the  Upper 
Harbor,  submitted  by  the  Legislature  and  by  corporations 
and  individuals,  the  need  for  a  new  survey  has  been  manifest 
for  several  years. 

The  last  accurate  survey  which  can  be  relied  upon  for  the 
constantly  required  data  necessary  for  the  action  of  the  Board 
in  properly  locating,  and  safely  guiding,  the  important  works 
which  are  proposed  and  being  executed,  is  that  made  at  the 
instance  of  the  United  States  Advisory  Council,  in  1860-61, 
by  Mr.  Albert  Boschke,  now  sixteen  and  seventeen  years  ago. 

As  may  be  understood,  the  wharf  lines  of  the  Upper  Har- 
bor have  undergone  many  changes,  in  detail  and  in  general 
outline  during  this  period  of  time,  so  that  difficulties  and 
uncertainties  have  consequently  arisen,  in  referring  new 
works  and  improvements  to  the  older  landmarks. 

The  Board  is  already  vested  with  authority  to  make  neces- 
sary surveys,  but  the  proposed  re-survey  of  the  harbor  front- 
age will  involve  more  expenditure  than  can  be  made  under 
the  limited  appropriation  for  the  general  current  expenses  of 
the  Board.  In  connection  with  a  re-survey,  and  based  upon 
the  data  which  it  will  furnish,  the  Board  recommends  the 
revival  of  the  several  harbor  lines. 

The  present  harbor  lines  are  established  by  various  and 
independent  acts  of  the  Legislature,  based  upon  unconnected 
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data,  many  of  them  dating  back  as  far  as  forty  years,  and 
many  of  the  original  points  of  reference  are  lost  by  the 
obliteration  of  old  landmarks.  The  lines  should  be  referred 
to  imperishable  points,  and  to  triangulation  bases  with- 
out the  city,  so  that  they  can  be  reproduced  with  perfect 
accuracy. 

The  Board  submits  the  following  estimate  for  the  proposed 
survey  : — 

For  triangulation,  based  upon  the  data  of  the  Coast 

Survey,  $1,000  00 

For  detailed  linear  survey  of  wharf  lines,  etc.,      .       .    3,000  00 
For  accompanying  trydrography  in   determining  the 
depth  of  docks  and  slips,  and  the  immediate  wharf 
frontage,  .........     1,000  00 

$5,000  00 

Revenue  Received  from  Tide-Lands  of  the  Common- 
wealth. 

In  former  times  it  had  been  the  custom  of  the  Legislature 
to  grant  the  right  to  occupy  tide-lands  without  compensation  ; 
but  it  seemed  to  the  Board  that,  in  localities  of  commercial 
importance,  the  tide-lands  had  a  value  relative  to  the  value  of 
the  adjacent  upland,  and  that  some  compensation  for  such 
tide  lands  should  be  made  to  the  Commonwealth  in  addition 
to  the  compensation  for  tide-water  displaced  by  structures 
erected  upon  them;  and  at  the  instance  of  the  Board,  chap- 
ter 284  of  the  Acts  of  1874  was  passed. 

Since  that  time,  and  up  to  January  1,  1877,  the  revenue 
received  by  the  Commonwealth  through  licenses  granted  by 
the  Board,  has  amounted  in  total  to  the  sum  of  $25,233.41. 

This  money  does  not  go  to  the  compensation  fund  for  the 
improvement  of  Boston  Harbor,  but  to  the  sinking  fund  for 
the  payment  of  the  war  debt. 

Compensation  Fund  for  Boston  Harbor. 

The  following  amount  represents  the  Compensation  Fund 
for  Boston  Harbor,  up  to  January  1,  1877,  $124,903.90. 

To  cover  works  of  improvement  in  the  harbor  desirable  to 
be  carried  forward,  the  Board  recommends  the  appropriation 
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of  the  income  from  the  compensation  fund  for  the  current 
year. 

Harbor  Improvements  by  the  General  Government. 
In  our  first  report,  dated  January,  1867,  will  be  found  a 
copy  of  the  earnest  petition  which  the  Board,  immediately 
after  its  organization,  carried  to  Washington  and  laid  before 
Congress,  under  the  authority  given  by  the  Legislature, 
soliciting  appropriations  for  the  improvement  and  protection  of 
the  channels  of  Boston  Harbor.  Of  the  twelve  items  enumer- 
ated in  that  first  petition,  eight  have  received  due  attention, 
besides  several  others  which  were  added  by  the  Board,  or 
suggested  as  incidental  by  the  United  States  engineer  in 
charge ;  and  while  it  is  to  be  hoped  that  the  general  govern- 
ment will  not  relax  its  hand  till  all  be  accomplished,  it  must 
be  frankly  and  gratefully  admitted  that  the  heaviest  ships 
that  traverse  the  ocean  may  now  seek  any  portion  of  our 
four  thousand  acres  of  sheltered  anchorage  without  danger, 
and  almost  without  the  fear  of  danger.  At  some  critical 
points,  a  vessel  must  still  alter  her  course  abruptly  to  avoid 
hidden  rocks,  but  we  have  every  reason  to  believe  that  the 
entire  removal  of  these  rocks  will  be  provided  for,  the  United 
States  engineer  in  charge  having  made  the  practicability  and 
advantage  of  these  improvements  so  clear  to  the  minds  of  all. 

The  principal  dangers  that  ten  years  ago  beset  the 
entrances  of  Boston  Harbor,  by  way  of  Broad  Sound,  and  by 
way  of  the  Narrows, — dangers  that  taxed  to  the  utmost  the 
skill  of  our  pilots  and  prejudiced  the  reputation  of  the  port, 
are  gone. 

In  the  Broad  Sound  entrance,  there  stood  a  rock  rising 
within  four  feet  of  the  surface  at  low  water.  Its  uame, 
"  Barrel,"  indicated  its  supposed  diminutive  form,  but  there 
being  no  sign  of  its  whereabouts,  except  a  buoy  often 
misplaced  by  sea  and  ice,  it  was  a  formidable  danger  to  the 
vessels  trading  with  eastern  ports.  It  is  a  curious  fact  that 
this  enemy  at  the  gate,  long  feared  and  long  tolerated,  was 
blown  to  pieces  and  carried  off  by  General  Foster  at  an 
expense  of  but  $6,000. 

In  the  approach  to  the  Narrows,  while  the  vessel  is  still  in 
the  sea-way,  she  has  to  pass  several  reefs  and  ledges,  one  of 
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which,  "Kelly's  Rock,"  lies  in  what  would  be  her  direct  course 
if  she  did  not  turn  aside  to  avoid  it,  and  by  this  turn  pass 
near  other  dangers.  This  rock,  or  group  of  rocks  (as  it 
proved  to  be),  had  a  minimum  depth  of  16  feet.  General 
Foster,  and  subsequently  General  Thorn,  attacked  it,  and 
now,  although  the  work  is  incomplete,  there  are  19^  feet 
clear,  and  but  $11,300  are  deemed  necessary  to  remove 
everything  above  the  plane  of  23  feet  at  low  water. 

In  the  Narrows  there  were  two  very  contracted  passes, — one 
between  George's  Island  and  Great  Brewster  Bar,  the  other 
between  Lovell's  and  Gallop's  islands.  In  the  first  of  these 
lay  two  rocks,  which  were  so  much  feared  that  heavy  vessels, 
arriving  at  low  water,  preferred  to  wait  for  the  tide,  rather 
than  venture  to  pass  them  when  covered  with  less  than  their 
own  draught  of  water.  At  this  place  the  avenue  for  heavy 
vessels  at  low-water  was  scarcely  250  feet  wide,  and  there 
was  every  reason  to  believe  that  if  Brewster  Bar  continued 
to  advance  at  the  rate  it  had  been  doing,  this  channel  would 
be  closed  within  a  century. 

Under  General  Foster's  direction  the  two  rocks  were 
blasted  out,  and  under  General  Thorn's  direction,  Brewster 
Spit  and  its  underlying  ledge  were  cut  off;  so  that  now  the  23 
feet  low-water  channel  is  600  feet  wide,  and  vessels  may  stand 
quite  up  to  the  Brewster  Spit  without  fear. 

The  other  contraction  between  Lovell's  and  Gallop's 
islands  has  been  widened  under  the  same  officers  to  nearly 
600  feet. 

A  rock  in  the  middle  of  a  channel,  even  when  visible, 
reduces  the  beating-room  of  a  vessel  more  than  one-half,  and 
when  hidden,  occupies  in  effect  a  much  greater  space,  be- 
cause of  the  uncertainty  of  its  locatiou.  Much  in  the  same 
way  a  hidden  shoal,  or  extending  flat,  takes  exaggerated 
dimensions  in  the  fears  of  the  navigator,  and  cramps  his 
manoeuvres  unduly.  The  result  of  these  improvements  is, 
that  the  Main  Ship  Channel  is,  in  effect,  five  times  as  wide  as 
it  was  ten  years  ago. 

In  the  approach  to  the  Upper  Harbor,  the  channel  between 
the  Lower  Middle  and  Castle  Island,  although  of  ample 
depth,  is  very  narrow,  and  vessels  have  to  hug  the  shoal  to 
keep  in  the  best  water.    It  was  near  this  critical  pass  that 
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"State"  and  "Palmyra"  rocks  projected  from  the  margin  of 
the  shoal,  and  occasioned  disaster.  These  obstacles  have 
been  blasted  away  to  the  surface  of  the  adjacent  bottom. 

In  the  original  project  of  the  Board  relative  to  the  Upper 
Middle  Bar,  which  obstructed  the  approach  to  the  city  of 
Boston,  the  desirable  width  of  the  channel  to  be  dredged  was 
placed  at  1,000  feet;  the  general  government,  however,  for 
military  reasons,  restricted  it  to  600,  and  this  width  has  been 
nearly  achieved.  There  remains  only  81  J-  cubic  yards  of 
rock  to  be  blasted  out.  The  rock  referred  to  is  a  ledge  pro- 
jecting about  150  feet  into  the  new  channel,  and  has  now 
upou  it  20  feet  of  water  at  low  tide.  Except  the  removal  of 
the  rocks  from  the  Narrows,  this  cut  through  the  Upper 
Middle  Bar  is  the  most  important  and  the  most  appi-eciated 
improvement  that  the  harbor  has  received  at  the  hands  of  the 
general  government ;  and  it  is  because  of  the  great  benefit 
already  derived  from  this  work,  that  the  Board  is  disposed  to 
recall  the  attention  of  government  to  the  original  solicitation 
for  a  channel  1,000  feet  in  width. 

As  peace,  not  war,  is  the  normal  condition  of  our  country, 
those  purposes  which  belong  to  peace  and  make  its  preser- 
vation dear  to  all,  should,  we  submit,  have  precedence;  and 
therefore  we  trust,  with  returning  faith  in  the  permanence 
of  peace,  Congress  may  be  willing  to  give  us  the  broader 
channel  which  has  been  asked,  even  if  forts  must*  be 
strengthened  and  heavier  guns  provided.  The  Common- 
wealth, in  the  project  for  reclaiming  South  Boston  Flats,  has 
inaugurated  a  work  which  provides  for  widening  the  channel 
above  this  bar  to  twice  the  width  deemed  essential  at  the  bar 
itself,  or  more  than  three  times  the  width  Congress  provides  for. 

The  Board  proposes  to  communicate  with  Maj.  Gen.  Hum- 
phreys, the  engineer-in-chief,  concerning  this  matter,  before 
renewing  its  petition  to  Congress. 

Congress  so  far  listened  to  the  prayers  of  the  Board,  last 
winter,  as  to  provide  for  a  survey  of  Man-of-War  Shoal, 
which  obstructs  the  passage-way  to  the  navy  yard  and  other 
valuable  frontages  of  the  harbor.  We  entertain  no  doubt 
that  the  engineer  to  whom  is  assigned  the  execution  of  this 
survey,  will  recognize  the  advantage  both  to  the  naval  and 
mercantile  marine,  of  the  entire  removal  of  this  shoal. 
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The  Board  is  indebted  to  General  Thom  for  the  cordial 
manner  in  which  he  has  responded  to  all  calls  for  information  ; 
and  likewise  to  Mr.  H.  F.  Bothfeld,  the  able  assistant 
engineer,  who  has  «been,  from  the  first,  in  immediate  charge 
of  the  details  of  the  works  in  Boston  Harbor  upon  which  we 
have  commented.  The  following  notices  of  improvements  at 
Hingham  and  Plymouth  harbors,  and  in  Merrimac  River,  are 
mostly  based  upon  Gen.  Thorn's  notes,  which  appear  in  full 
in  the  Appendix. 

Hingham  Harbor, 

General  Thom  announces  the  completion  of  the  channel  up 
to  Hingham  "  so  as  to  have  a  width  not  less  than  100  feet,  and 
a  depth  of  eight  feet  at  mean  low  water."  The  cost  of  this 
improvement  was  not  to  exceed  $10,000,  and  the  contract  for 
dredging  having  been  made  at  the  exceedingly  low  rate  of 
18  cents  per  cubic  yard,  there  can  be  no  doubt  the  money's 
worth  of  real  advantage  has  been  srained. 

Plymouth  Harbor. 

In  last  year's  report,  mention  was  made  of  a  contract  made 
by  General  Thom  for  excavations  in  Plymouth  Harbor.  This 
contract  was  made  at  a  low  rate,  and  yet  so  successfully 
carried  out,  that  there  is  now  a  channel  50  feet  wide  and  six 
feet  deep  at  mean  low  water,  from  the  deep  water  near  the 
Middle  Ground  to  the  wmarves  of  the  town.  General  Thorn's 
plan  is  for  a  channel  of  double  the  width  stated  above,  and 
for  the  rest  of  the  work  he  has  submitted  his  estimates. 

In  the  Appendix  will  be  found  a  report  to  the  Superin- 
tendent of  the  United  States  Coast  Survey,  relative  to  the 
physical  history  of  the  Main  Entrance  Channel  and  bay  of 
Plymouth,  to  which  reference  has  already  been  made  in  the 
remarks  on  Green  Harbor  River. 

Merrimac  River. 

"The  project  adopted  for  this  river  consists  in  so  improviug 
it  by  dredging  and  the  removal  of  sunken  rocks,  that  it  shall 
have  a  depth  of  twelve  feet  at  ordinary  high  water,  from  its 
mouth  in  Newburyport  Harbor  to  Haverhill  (a  distance  of 
fifteen  miles) ,  and  thence  for  a  distance  of  about  four  miles  up 
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through  the  foils  a  depth  of  four  feet  in  the  ordinary  stages 
of  the  river."  This  project  requires  now  for  its  completion 
only  the  removal  of  numerous  sunken  bowlders  from  the 
channel  near  Silby's  Island  and  elsewheue,  for  which  there 
are  presumed  to  be  funds  enough  in  the  engineer's  hands. 

New  Bedford  Harbor. 

The  project  of  improvement  in  this  harbor  was  the  excava- 
tion of  a  channel  200  feet  wide  from  the  deep  water  near 
Fairhaven  across  the  shoal  to  the  wharves  of  New  Bedford. 

There  has  been  actually  dredged  a  channel  105  feet  wide 
and  15  feet  deep  at  low  water;  and,  according  to  General 
Geo.  K.  Warren,  the  United  States  engineer  in  charge,  only 
$4,000  is  now  required  to  complete  the  work. 

Wareham  River. 

The  scheme  of  improvement  for  this  harbor  was  completed 
in  July.  It  provides  a  channel  with  nine  feet  of  water  at 
mean  low  tide,  100  feet  wide  at  the  narrowest  place,  and  over 
200  feet  for  the  most  part.  This  work  has  been  also  exe- 
cuted under  direction  of  General  Warren. 

'Taunton  River. 
General  Warren  reports  that  the  channel  is  now  essentially 
nine  feet  deep  at  mean  high  water,  and  nowhere  less  than 
45  feet  wide.    There  remains  yet  the  removal  of  shoals  and 
scattering  rocks,  mainly  from  the  lower  part  of  the  river. 

Fall  River. 

The  original  project  for  improving  this  river  contemplated 
a  gradual  widening  out  of  the  new  channel  to  300  feet  at  each 
end  through  a  curved  part  of  its  course.  General  Warren 
reports  that  a  channel  to  the  depth  of  twelve  feet  at  mean 
low  water,  100  feet,  has  been  completed. 

Further  details  relative  to  works  under  the  direction  ot 
General  Warren,  will  be  found  in  the  notes  which  he  has 
kindly  furnished,  in  the  Appendix. 
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Office  and  Field  Work. 

The  office  and  field  works  incident  to  the  acts  and  orders 
of  the  Board  have  been  fully  up  to  the  average  of  former 
years,  and  have  included  the  usual  examination  of  plans  sub- 
mitted, the  plotting  of  field  notes,  and  the  preparation  of  maps 
and  sketches. 

Field  examinations  and  surveys  have  been  made  whenever 
the  work  or  supervision  of  the  Board  required  such  data. 

Special  hydrographic  surveys  have  been  made  in  Boston 
Harbor,  in  connection  with  the  dredging  operations  there, 
under  the  direction  of  the  Board.  A  special  survey  was  also 
made  of  Green  Harbor  River,  in  Marshfield,  which  is  more 
particularly  mentioned  in  another  part  of  the  report. 

The  Board,  with  their  engineers,  have  visited  such  harbors 
and  localities  on  the  coast  of  the  Commonwealth,  and  have 
given  such  hearings  and  investigations  as  the  subjects  and 
localities  required. 

The  following  details  are  given  in  the  form  usually  sub- 
mitted : — 

Plans  approved  by  the  Board  of  Harbor  Commissioners  during  the, 
year  1876,  for  the  erection  of  structures  in  or  over  tide-water,  and 
licenses  granted  for  such  structures. 

1.  E.  J.  M.  Hale,  for  leave  to  build  a  wharf  in  Merrimac  River, 
at  Groveland.    Approved  Januaiw  5,  1876. 

2.  Cambridge  Improvement  Compan}',  for  leave  to  fill  a  parcel 
of  flats  in  Charles  River,  on  the  northerly  side  of  Broad  Canal, 
Cambridge.    Approved  Februaiy  2,  1876. 

3.  John  Atkins,  for  leave  to  construct  a  pile  wharf  in  Province- 
town  Harbor.    Approved  Februar}^  9,  1876. 

4.  Mark  Googins  and  Albert  Bowker,  for  leave  to  extend  their 
wharf  on  Border  Street,  East  Boston.  Approved  February  23, 
1876. 

5.  William  C.  Brooks  &  Co.,  for  leave  to  fill  solid  a  part  of  their 
dock  in  Miller's  River,  Cambridge.    Approved  February  16,  1876. 

6.  Fitchburg  Railroad  Co.,  for  leave  to  widen  its  passenger  bridge 
crossing  Charles  River,  on  the  westerly  side.  Approved  March  15, 
1876. 

7.  Fitchburg  Railroad  Co.,  for  leave  to  widen  its  passenger  bridge 
crossing  Charles  River,  on  the  easterly  side.  Approved  March  15, 
1876, 
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8.  Perez  Cushing,  for  leave  to  extend  his  wharf  on  First  Street, 
South  Boston.    Approved  March  22,  1876. 

9.  South  Boston  Gas  Light  Co.,  for  leave  to  extend  its  wharf  on 
piles  on  First  Street,  South  Boston.    Approved  March  29,  1876. 

10.  Peter  M.  Neal,  for  leave  to  extend  his  wharf  on  Beach  Street, 
Lynn  Harbor.    Approved  April  19,  1876. 

11.  Old  Colon}-  Railroad  Co.,  for  leave  to  build  a  pile  bridge 
across  Monument  River,  in  the  town  of  Sandwich.  Approved  April 
26.  1876. 

12.  William  Darton,  for  leave  to  extend  his  wharf  on  Border 
Street,  East  Boston.    Approved  April  26,  1876. 

13.  Lincoln  Wharf  Co.,  for  leave  to  extend  Lincoln's  wharf  in 
Boston  Harbor.    Approved  May  3,  1876. 

14.  Caroline  A.  Breed,  for  leave  to  extend  her  wharf  in  Lynn 
Harbor,  and  also  to  dredge  a  channel.    Approved  May  17,  1876. 

15.  William  G-.  Brown,  for  leave  to  extend  his  wharf  in  Ipswich 
River,  at  Ipswich.    Approved  May  24,  1876. 

16.  Charles  S.  Clark,  for  leave  to  change  the  line  of  sea-wall  in 
the  extension  of  his  wharf  on  South  River,  Salem  Harbor.  Approved 
May  24,  1876. 

17.  City  of  Boston,  for  leave  to  repair  and  enlarge  the  draw-pier 
in  Maiden  Bridge  over  Mystic  River.    Approved  May  31,  1876. 

18.  The  Boston,  Winthrop  &  Point  Shirley  Railroad  Co.,  for 
leave  to  construct  a  pile  bridge  in  the  location  of  its  road  across 
Belle  Isle  Creek,  between  Boston  and  Winthrop.  Approved  June 
l;  1876. 

19.  The  cities  of  Cambridge  and  Somerville,  for  leave  to  extend 
the  outlet  of  the  Bridge  Street  sewer  under  Cragie  Bridge,  in  Charles 
River.    Approved  June  1,  1876. 

20.  George  Douglas,  for  leave  to  build  a  pile  structure  for  the 
accommodation  of  a  ferry-boat  at  East  Gloucester.  Approved  June 
1,  1876. 

21.  Joseph  O.  Procter,  for  leave  to  extend  his  wharf  on  piles  in 
Gloucester  Harbor  to  the  Commissioners'  line.  Approved  June  14, 
1S76. 

22.  Smith  and  Oakes,  for  leave  to  extend  their  wharf  on  piles  in 
Gloucester  Harbor  to  the  Commissioners'  line.  Approved  June  14, 
1876. 

23.  Cunningham  and  Thompson,  for  leave  to  extend  their  wharf 
on  piles  in  Gloucester  Harbor  to  the  Commissioners'  line.  Approved 
June  14,  1876. 

24.  Swett  &  Co.,  for  leave  to  extend  their  wharf  on  piles  in 
Gloucester  Harbor  to  the  Commissioners'  line.  Approved  June  14, 
1876. 
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25.  Town  of  Westport,  for  leave  to  construct  a  bridge  over  West- 
port  River  to  Horseneck  Beach.    Approved  June  21,  187G. 

26.  George  Steele,  for  leave  to  extend  his  wharf  to  the  Commis- 
sioners* line  on  piles  in  Gloucester  Harbor.  Approved  June  21, 
187G. 

27.  William  H.  Friend,  for  leave  to  extend  his  wharf  in  Glouces- 
ter Harbor  on  piles.    Approved  June  21,  1876. 

28.  City  of  Boston,  for  leave  to  repair,  reconstruct  and  widen 
Dover  Street  Bridge.    Approved  June  21,  1876. 

29.  George  F.  Weston  and  Edward  Harlow,  for  leave  to  extend 
their  wharf  in  Plymouth  Harbor.    Approved  July  5,  1876. 

30.  Dorchester  Gas  Light  Co.,  for  leave  to  build  a  wharf  and 
dredge  a  channel  on  its  land  or  flats  between  Savin  Hill  and  Com- 
mercial Point.    Approved  July  5,  1876. 

31.  The  Fall  'River  Iron  Works  Co.,  for  leave  to  extend  its 
wharves  in  Taunton  Great  River  at  Fall  River.  Approved  August 
2,  1876. 

32.  Richard  Borden  Manufacturing  Co.,  for  leave  to  extend  its 
wharf  in  Taunton  Great  River  at  Fall  River.  Approved  August 
2,  1876. 

33.  William  H.  Wonson  &  Sons,  for  leave  to  extend  their  wharf 
in  Gloucester  Harbor  on  piles  to  the  Commissioners'  line.  Approved 
September  6,  1876. 

34.  Commissioners  on  Prison  Point  Bridge,  for  leave  to  rebuild 
Prison  Point  Bridge,  between  Cambridge  and  Charlestown  District, 
across  Miller's  River.    Approved  September  20,  1876.* 

35.  Roxbury  Gas  Light  Co.,  for  leave  to  fill  flats  in  South  Bay 
bordering  on  Roxbury  Canal.    Approved  September  27,  1876. 

36.  Orraz  A.  Taft,  for  leave  to  build  a  pile  wharf  at  Point  Shir- 
ley, Winthrop.    Approved  October  18,  1876. 

37.  David  Low  &  Co.,  for  leave  to  extend  their  wharf  on  piles  in 
Gloucester  Harbor.    Approved  October  25,  1876. 

38.  Samuel  R.  Lane,  for  leave  to  extend  his  ♦wharf  on  piles  in 
Gloucester  Harbor.    Approved  October  25,  1876. 

39.  Amos  A.  Story,  for  leave  to  fill  solid  a  portion  of  his  wharf 
in  Gloucester  Harbor.    Approved  November  1,  1876. 

40.  Committee  on  streets  of  the*  city  of  Boston,  in  relation  to 
the  laying  out  of  Eastern  Avenue  as  far  as  E  Street  extended. 
Approved  November  1,  1876. 

41.  Boston  &  Lowell  Railroad  Corporation,  for  leave  to  cover 
with  a  pile  structure  the  space  lying  between  its  freight  bridge  and 

*  This  bridge  has  just  been  completed  and  opened  for  public  travel,  making  the 
last  draw  of  3G  feet,  constructed  in  conformity  with  the  Act  of  1870  as  to  the  width  of 
the  draws  on  Charles  and  Miller's  rivers. 
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wharf  in  Charles  River  at  East  Cambridge.  Approved  November 
15,  187G. 

42.  City  of  Boston,  for  leave  to  build  an  abutment-wall  and  fill 
solid  a  parcel  of  flats  now  covered  in  part  b}'  Chelsea  Bridge  on  the 
Charlestown  side.    Approved  November  15,  1876. 

43.  James  Mansfield  &  Sons  and  Charles  H.  Bovnton,  for  leave 
to  dredge  a  channel  from  their  wharves  in  Harbor  Cove,  Gloucester 
Harbor.    Approved  November  15,  187G. 

44.  Heirs  of  William  McKenzie,  for  leave  to  extend  their  wharf 
to  the  Commissioners'  line  on  piles,  in  Gloucester  Harbor.  Approved 
November  22,  1876. 

45.  John  G.  Bennett,  for  leave  to  extend  his  wharf  to  the  Com- 
missioners' line  on  piles,  in  Gloucester  Harbor.  Approved  Novem- 
ber 22,  1876. 

46.  Old  Colony  Railroad  Co.,  for  leave  to  extend  its  draw-pier  in 
its  bridge  across  Fort  Point  Channel.   Approved  November  29,  1876. 

Hearings  before  the  Board  in  addition  to  the  regular  Business 

Meetings. 

One  hearing  with  land-owners  of  East  Harbor,  Provincetown,  in 
relation  to  damages  done  to  the  meadows  by  the  construction  of  the 
state  dike  across  East  Harbor. 

Two  hearings  with  citizens  of  Sandwich,  in  relation  to  the  con- 
struction of  a  draw  in  the  bridge  of ,  the  Old  Colony  Railroad 
Company  across  Monument  River. 

Two  hearings  with  parties  who  have  been  engaged  in  illegal 
filling  of  flats  in  Prison  Point  Bay,  Charlestown  District. 

One  hearing  on  the  petition  of  the  Cambridge  Improvement 
Company,  for  leave  to  build  temporary  wharf  accommodation  during 
the  progress  of  the  work  in  Charles  River,  Cambridge. 

One  hearing  on  the  petition  of  Albert  Bowker  and  Mark  Googins, 
for  leave  to  extend  their  wharf  on  Border  Street,  East  Boston,  and 
to  be  relieved  from  paying  compensation  for  tide-water  displaced 
by  said  extension. 

One  hearing  on  the  petition  of  the  Fitchburg  Railroad  Company, 
for  leave  to  widen  its  bridge  ov*er  Charles  River  on  both  sides,  and 
the  proposed  taking  of  land  therefor  covered  by  tide-water. 

One  hearing  on  the  petition  of  William  C.  Brooks  &  Co.,  for 
leave  to  fill  solid  a  portion  of  their  dock  in  Miller's  River,  East 
Cambridge. 

One  hearing  on  the  petition  of  Nash,  Spalding  &  Co.,  in  relation 
to  widening  and  reconstructing  the  draw  in  Prison  Point  Bridge 
over  Miller's  River,  by  the  cities  of  Cambridge  and  Boston. 
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One  hearing  with  Bridge  Commissioners  on  Cragie  Bridge,  on  the 
petition  of  the  cities  of  Cambridge  and  Somerville,  for  leave  to 
extend  Bridge  Street  sewer  under  Cragie  Bridge  to  deep  water. 

Two  hearings  on  the  petition  of  Caleb  H.  Dolbeare,  asking  to  be 
relieved  from  paying  compensation  for  tide-water  displaced  by  wharf 
extension  in  Fort  Point  Channel. 

One  hearing  on  the  petition  of  William  Darton,  for  leave  to 
extend  his  wharf  on  Border  Street,  East  Boston. 

Three  hearings  on  the  petition  of  (Charles  H.  Lewis,  for  extra 
compensation  for  dredging,  under  his  contract  for  dredging  shoals 
in  Boston  Upper  Harbor. 

One  hearing  on  the  petition  of  the  town  of  Westport,  for  leave  to 
construct  a  bridge  from  Westport  Point  to  Horseneck  Beach. 

One  hearing  on  the  petition  of  H.  Barker  &  Co.,  asking  to  be 
relieved  from  paying  compensation  for  tide-water  displaced  by 
wharf  structure  in  Charles  River,  near  Watertown,  on  account  of 
dredging  from  the  bed  of  the  river,  to  an  amount  equal  to  the 
amount  of  filling:. 

Two  hearings  on  the  petition  of  William  H.  Friend,  for  leave  to 
extend  his  wharf  in  Gloucester  Harbor. 

Two  hearings  on  the  petition  of  the  Boston,  Revere  Beach  & 
Lynn  Railroad  Company,  for  license  to  fill  two  creeks  on  the  line 
of  its  road,  in  the  town  of  Revere. 

Two  hearings  on  the  petition  of  the  Eastern  Railroad  Company, 
in  relation  to  the  draw-pier  built  by  the  city  of  Newburyport  in  the 
bridge  over  Merrimac  River  under  license*  of  the  Board. 

Three  hearings  on  the  petition  of  E.  B.  Phillips,  for  leave  to  con- 
struct a  plank  walk  on  "  Wales  Beach,"  in  the  town  of  Swampscott. 

One  hearing  on  the  petition  of  J,  B.  Lamper,  for  leave  to  build  a 
pile  wharf  in  Lynn  Harbor. 

One  hearing  on  the  petition  of  Boynton  Brothers,  for  payment  on 
account  of  dredging  off  Battery  Wharf. 

One  hearing  on  the  petition  of  the  Roxbury  Gas  Light  Company, 
for  leave  to  build  bulkheads  and  fill  flats,  etc.,  in  South  Bay,  near 
Roxbury  Canal. 

Two  hearings  on  information  of  Captain  Cates,  harbor-master  of 
Boston,  in  regard  to  unlawful  dumping  of  material  in  the  channels 
of  Boston  Harbor. 

Two  hearings  on  the  petition  of  the  Cambridge  Improvement 
Company,  in  regard  to  alleged  illegal  filling  by  the  city  of  Cambridge, 
within  the  territory  covered  by  their  license  from  the  Board. 

Two  hearings  on  the  petition  of  Samuel  R.  Lane,  for  leave  to 
extend  his  wharf  in  Gloucester  Harbor. 
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One  hearing  on  the  petition  of  O.  A.  Taft,  for  leave  to  build  a 
wharf  at  Point  Shirley,  in  the  town  of  Wintlirop. 

One  hearing  on  the  petition  of  Amos  A.  Story,  for  leave  to  fill 
solid  a  portion  under  his  present  pile  wharf  in  Gloucester  Harbor. 

One  hearing  on  the  petition  of  James  Mansfield  &  Sons  et  als., 
for  leave  to  dredge  a  channel  from  their  wharves  in  Harbor  Cove  to 
the  present  channel  in  Gloucester  Harbor. 

Six  hearings  with  the  contractors  for  the  work  on  South  Boston 
Flats  in  regard  to  the  progress  for  the  work. 

Field  Surveys. 

Surrey  in  Merrimac  River,  in  regard  to  the  location  of  a  wharf 
structure  by  E.  J.  M.  Hale  of  Groveland. 

Three  surveys  off  Batteiy  Wharf,  for  the  purpose  of  ascertaining 
amount  of  material  dredged  as  per  contract,  and  plans  made  thereof. 

Inspection  of  Cotuit  Harbor  and  South  Bay,  at  the  request  of  the 
legislative,  committee  on  harbors,  in  regard  to  a  proposed  inlet 
from  the  Sound  to  South  Ba\-,  and  plans  made  thereof. 

Survey  off  Chelsea  Ferry,  for  the  purpose  of  ascertaining  amount 
of  material  dredged  as  per  contract,  and  plans  made  thereof. 

Survey  off  the  National  Dock  and  Warehouse  Company's  wharves 
at  East  Boston,  for  the  purpose  of  the  removal  of  a  shoal  in  front  of 
said  wharves  b\r  dredging,  and  plans  made  thereof. 

Survey  of  Green  Harbor  River,  Marshfield,  for  the  purpose  of 
ascertaining  alleged  shoaling  of  Green  Harbor,  on  account  of  the 
dike  built  by  certain  marsh-owners,  under  chapter  303  of  the  Acts  of 
the  year  1871,  and  plans  made  thereof. 

Surveys  on  Charles  and  Miller's  rivers,  to  ascertain  amount  of 
filling  done  by  the  Boston  and  Lowell  Railroad  Corporation. 

Surveys  in  Boston  Inner  Harbor,  including  Chelsea  Creek,  M}Tstic 
River,  Charles  River,  Fort  Point  Channel,  South  Bay,  and  Neponset 
River,  for  the  purpose  of  mapping  the  different  wharf  and  bridge 
structures  built  since  1861. 

Survey  in  East  Cambridge,  for  the  purpose  of  establishing  low- 
water  mark  near  the  Boston  &  Lowell  Railroad  freight  bridge, 
and  plan  made  thereof.  , 

Survey  in  front  of  the  Grand  Junction  and  Cunard  wharves,  East 
Boston,  for  the  proposed  removal  of  shoals  in  front  of  said  wharves, 
as  petitioned  for  by  the  Boston  &  Albany  Railroad  Compan}^  and 
the  Cunard  Steamship  Corapan}*,  and  plans  made  thereof. 

Survey  in  Boston  Harbor,  for  the  purpose  of  locating  the  powder 
boats  of  the  Oriental  Powder  Company. 

Surveys  made  of  all  structures  in  tide- water  in  Boston  Harbor 
wherever  compensation  for  tide-water  displaced  is  assessed. 


1877.] 


HOUSE — No.  25. 


29 


In  addition  to  the  work  enumerated,  which  formally,  and  at 
regular  business  meetings,  received  the  official  sanction  of  the 
Board,  there  is  almost  daily  intercourse  with  those  who  visit 
our  rooms  for  investigation  and  inspection.  During  the  last 
ten  years,  a  large  collection  of  maps  and  plans  has  accumu- 
lated of  structures  already  completed  in  tide-water,  which  is  of 
much  importance  to  those  who  contemplate  similar  improve- 
ments, either  in  the  same  or  other  localities.  Plans  of  sea- 
walls, bridges,  wharves  (solid  or  on  piles),  and  works  of  a 
kindred  character,  conveniently  filed,  are  freely  accessible  to 
any  citizen  of  the  Commonwealth,  and  our  engineers  cheer- 
fully give  any  information  which  is  required. 

Our  relations  with  the  United  States  authorities  in  the 
Department  of  Engineers  and  in  the  Coast  Survey,  have  been 
of  an  agreeable  character  and  of  great  advantage  to  the  inter- 
ests we  have  iu  charge.  We  would  also  acknowledge  the 
services  of  Mr.  D.  Koppmann,  the  long-tried  and  faithful 
assistant  to  the  Board,  and  the  acceptable  aid  of  Mr.  William 
T.  Blunt,  temporarily  employed  on  surveys  and  plans. 

JOSIAH  QUINCY, 
FREDERIC  W.  LINCOLN, 
J.  N.  MARSHALL, 
WM.  T.  GRAMMER, 
ALBERT  MASON, 

Board  of  Harbor  Commissioners. 
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IMPROVEMENT  OF  SOUTH  BOSTON  FLATS. 


Report  of  the  Engineer  in  Charge,  December  31,  1876. 

During  the  past  year  the  following  progress  has  been  made  by 
the  contractors,  Messrs.  Clapp  &  Ballou.  The  heavy  wall  has  been 
essentially  completed  as  far  east  as  the  first  dock.  The  light  wall 
around  this  dock  is  finished,  except  a  short  portion  where  it  is  to  be 
built  in  connection  with  the  heavy  wall  east  of  the  dock,  now  in 
progress.  The  heav}-  wall  between  the  docks  is  laid  up  to  a  height 
of  fourteen  feet  from  its  foundation,  its  top  being  now  seven  feet 
below  low  water.  The  work  is  progressing  whenever  the  weather 
permits,  and  will  probably  be  laid  up  to  low  water  as  soon  as  the 
weather  in  the  spring  of  1877  allows  the  work  to  be  prosecuted 
above  that  level,  where  cement  is  to  be  used. 

The  work  of  filling  has  been  pushed  about  as  fast  as  the  walls 
were  ready  to  receive  it.  All  the  wall  west  of  the  first  dock  has 
been  loaded,  even  more  heavily  in  some  places  than  its  final  load, 
and  stands  well.  The  portion  that  was  built  upon  rip-rap  has  set- 
tled an  average  of  about  six  inches  along  its  whole  length,  since  it 
was  begun,  owing  to  the  indentation  of  the  rough  stones  into  the 
clay  bottom.  An  allowance  was  made  for  this  in  adjusting  the 
coping,  so  that  it  still  stands  at  grade  sixteen.  The  settlement  has 
been  so  uniform  along  its  whole  length  that  no  cracks  worth  naming 
1  ave  been  developed  in  the  cement  work. 

In  providing  material  for  the  filling,  the  dredging  has  been  done 
as  follows : — 

Fort  Point  Channel  has  been  dredged  to  the  required  depth,  with 
slight  exceptions,  for  a  width  of  400  feet  opposite  the  light  wall, 
reaching  by  a  gradual  slope  a  depth  of  19  feet  below  low  water  at 
the  beginning  of  the  heavy  wall.  The  channel  then  gradually  con- 
tracts in  width  to  about  200  feet  before  arriving  at  a  point  opposite 
the  first  dock,  increasing  in  depth  to  23  feet  below  low  water. 
Near  the  entrance  of  the  first  dock  it  lias  been  widened  asrain  to  a 
width  of  400  feet,  to  allow  vessels  to  turn  in  entering  or  leaving 
the  dock.  From  this  point  a  channel  is  dredged  about  200  feet 
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wide  and  23  feet  deep  at  low  water  nearly  due  east  to  the  main  ship 
channel.  A  considerable  amount  of  material  has  also  been  taken 
from  the  former  shoal  off  Long  Wharf.  There  now  remains  to  be 
dredged  from  the  first  dock  itself  about  64,000  cubic  yards,  which, 
it  is  estimated,  will  about  complete  the  clay  filling  of  the  25  acres 
now  contracted  for. 

Mention  has  been  made  in  former  reports  of  a  timber  platform  to 
be  built  in  front  of  the  light  walls  along  Fort  Point  Channel  and 
the  dock  walls.  Although  such  a  platform  was  a  part  of  the  origi- 
nal plans,  no  contract  has  been  made  for  its  construction,  it  being 
considered  as  of  little  use  until  the  property  -should  be  occupied  for 
commercial  purposes.  But  if  the  dock  should  be  dredged  to  its  full 
depth  without  building  this  platform,  the  mud  and  clay  would  be 
likel}'  to  slip  away  from  the  foundation  piles  of  the  wall  and  expose 
them  to  the  attacks  of  the  w^orms,  which  are  quite  destructive  in 
these  waters.  The  cost  of  building  the  platforms  along  both  walls 
would  be  about  $75,000.  If  it  be  thought  unadvisable  to  do  this 
work  at  present,  or  preferable  to  leave  it  to  be  done  b}r  the  future 
occupants  of  the  premises,  the  foundation  of  the  wall  would  in  the 
meantime  be  fully  guarded  b}'  omitting  some  of  the  dredging  along 
the  front  of  the  dock  wall  or  b}T  driving  a  row  of  spruce  piles  along 
the  base  of  the  dock  wall  and  in  its  front.  The  latter  would  cost 
about  $4,000. 

The  cost  of  the  work  now  under  contract  during  the  successive 
years  of  its  progress  is  given  in  the  following  tabular  statement. 

Respectfully  submitted  by 

Your  obedient  servant, 


EDW.  S.  PHILBRICK, 

Engineer  in  Charge. 
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HISTORICAL  NOTES  ON  PLYMOUTH  HARBOR. 


[Furnished  to  the  Board  in  advance  of  its  publication  elsewhere,  under  authority  from  the 
Superintendent  of  the  U.  S.  Coast  Survey.] 


Boston,  May  1,  1876. 

Dear  Sir  : — I  desire  to  call  your  attention  to  evidences  of  impor- 
tant physical  changes  in  the  harbor  of  Plymouth,  which  are  furnished 
by  comparisons  of  Cham  plain's  sketch  (1605)  and  Blaskawitz's 
survey  (1774)  with  the  most  recent  chart  of  the  Coast  Survey. 

The  first  of  these  documents  is  found  in  the  published  works  of 
Champlain ;  the  second  is  before  me,  in  the  original  manuscript, 
bearing  the  autograph  of  the  author,  with  his  official  title,  "  Deputy 
Surveyor  for  North  America.,,  * 

Champlain. — The  sketch  of  Plymouth  under  the  name  of  Port 
St.  Louis,  ma}T  be  found  in  Chapter  VIII.  of  the  Quebec  edition. f 

From  the  text  it  appears  that  the  little  vessel  bearing  Champlain 
(who  was  not  the  commander)  ran  into  the  "  cu-de-sac"  to  wait  for 
a  fair  wind  to  continue  the  voyage,  on  the  18th  of  July,  1605,  and 
remained  there  only  one  day. 

The  positions  are  given  upon  the  sketch  of  two  anchorages,  one 
in  the  middle  of  the  roadstead,  which  was  the  first  occupied,  the 
other  near  the  point  of  Long  Beach.  They  were  tempted  to  leave 
their  first  anchorage  by  the  hope  of  going  in  their  vessel  into  the 
"  river,"  to  which  the}7  were  invited  by  the  Indians  ;  but  the}-  found 
tlie  water  too  shallow,  "  it  being  low  tide,"  and  again  let  go  their 
anchor.]:  This  vessel  drew  five  feet,  and  the  sounding  given  on 
Champlain's  sketch,  indicating  the  end  of  the  course,  is  one  fathom  ; 
from  which  we  learn  that  his  depths  are  reduced  to  low  water. 
Champlain  went  on  shore  and  reconnoitred  the  river,  and  found  it 
only  an  arm  of  the  sea.  He  describes  the  bay  as  a  place  about  one 
league  in  circuit — evidently  meaning  the  "cu-de-sac"  into  which  the 
vessel  ran  for  an  anchorage,  and  not  the  entire  water-space.    It  is 

*  This  manuscript  map  of  1774  is  the  property  of  Mrs.  Mary  Winslow  Russell, 
grand-niece  of  the  Edward  Winslow  to  whom  (as  stated  in  the  legend)  it  was  pre- 
sented by  the  author.  This  map  has  never  been  published,  although  the  late  Dr. 
Nathan  Hay  ward,  some  ten  years  ago,  made  lithographic  copies  for  private  distribution. 

t  CEuvres  de  Champlain  publiees  sous  le  patronage  de  L'  Universite  Laval,  par  U 
AbbS  C.-IT.  Laverdierc,  M.  A.,  1870. 

\  Presuming  that  Champlain's  date  is  Gregorian,  we  have  computed  the  tide,  and 
find  that  low  water,  a  little  below  the  mean,  occurred  at  6  p.  m. 
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this  "  cu-de-sac "  that  he  sounded  out,  and  although  he  does  not 
represent  Brown's  Bank,  the  limits  of  his  soundings  indicate  that 
the  bank  was  there,  but  that  he  did  not  know  that  any  ship  channel 
lay  between  this  bank  and  the  Gurnet  or  Saquish.  If  this  bank  had 
been  as  elevated  as  it  now  is,  so  as  to  run  dry  at  low  water,  he  would 
probably  have  represented  it  on  his  sketch,  and  have  guessed  that 
the  great  entrance  channel  to  interior  waters  lay  beyond. 

In  the  text  he  refers  to  the  Gurnet  as  covered  with  wood,  princi- 
pally pines,  and  as  "  attached  to  a  pretty  long  coast  of  sand  dunes." 

He  then  speaks  of  two  "  islets  in  the  said  bay  "  (evidently  Saquish 
and  Clark's  islands),  "  which  are  not  seen  unless  one  is  ivithin,  around 
which  the  sea  runs  nearly  dry  at  low  tide." 

Champlain's  map  is,  in  the  main,  a  wretched  eye  sketch — one  of 
the  worst  that  appears  in  his  narrative.  He  evidently  did  not  think 
the  anchorage  a  valuable  one.  He  had  gone  in  on  the  wrong  side  of 
Brown's  Bank,  and  just  missed  the  discovery  of  an  excellent  harbor. 

Ignoring  the  well-deserved  reputation  of  this  very  scrupulous  ex- 
plorer and  writer,  and  assuming  nothing  for  this  map  beyond  that 
which  would  impress  us  in  the  most  ordinaiy  sailor's  sketch,  we  still 
must  admit  that  there  are  points  of  value  in  it.  He  had  two  instru- 
ments, a  compass  and  a  lead-line,  and  he  evidently  designed  to 
represent  two  positions  of  his  vessel  in  their  relations  to  the  two 
entrance  headlands,  etc. 

With  his  compass  corrected  for  the  variation,  determined  by  him 
at  Malle  Barre  on  the  previous  voyage,  we  find  the  tangents  to  the 
entrance  headlands  (at  the  shore  lines)  to  be  N.  by  E.  one-half  E. 
and  E.  S.  E.,  while  the  point  of  Long  Beach  bears  N.  W.  (true). 
We  also  observe  that  a  considerable  portion  of  Clark's  Island  is 
open  to  the  westward  of  Saquish. 

With  these  bearings  and  range,  we  plot  the  vessel  upon  our  Coast 
Survey  map,  and  find  it  lying  two  miles  from  Rock}7  Point,  and  over 
three  from  Gurnet  Point.  These  two  points  have  no  doubt  washed 
away  somewhat ;  but  with  every  possible  allowance  for  waste,  we 
cannot  conclude,  from  the  data  referred  to,  that  the  anchorage  place 
was  less  than  one  and  three-quarters  statute  miles  from  the  outer 
chord  of  the  entrance.  In  his  sketch,  however,  Champlain  makes 
the  vessel  lie  about  mid-way  between  the  outer  chord  and  Long 
Beach,  which  would  reduce  the  distance  we  have  just  given  to  one 
and  a  quarter  miles. 

Having  satisfied  ourselves  that  the  vessel  lay  from  one  and  a 
quarter  to  one  and  three-quarters  miles  from  the  entrance,  let  us 
examine  the  soundings  he  has  grouped  about  her  and  extended  sea- 
ward in  his  sketch.  We  find  that  in  the  circle  of  a  half  mile  diam- 
eter, about  the  vessel,  there  was  an  average  of  seven  and  one-half 
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fathoms — the  extremes  bein^  five  fathoms,  on  the  inside,  and  nine 
fathoms  on  the  outside.  The  same  circle  upon  the  Coast  Survey 
Chart  shows  a  mean  of  about  three  fathoms,  and  nothing  greater 
than  four  fathoms  in  1853. 

Again,  we  find  that  from  his  anchorage,  nearly  to  the  chord  of  the 
bay,  he  has  numerous  soundings  showing  that  a  belt,  about  a  half- 
mile  wide,  could  be  followed  out  of  the  bay  with  a  depth  of  nine 
fathoms,  and  that  when  still  quite  within  the  tangent  chord  of  the 
bay  (so  as  to  be  in  the  narrowest  part  of  the  entrance)  there  were 
ten  where  there  are  now  less  than  six  fathoms.  You  will  observe 
by  consulting  Champlain's  sketch,  that  he  gives  four  soundings  of 
ten  fathoms  in  this  neighborhood,  as  if  to  make  sure  to  represent 
the  entrance  depth  to  this  "  cu-de-sac." 

In  the  subjoined  table  we  give  a  comparison  of  his  soundings 
with  those  of  the  Coast  Survey  in  1853 — the  latest  we  have : — 


Distance  from  Entrance. 

Depth  in  Fathoms. 

Loss  of 

1605. 

1853. 

Depth. 

Statute  Miles — 

0.00,*  

0.25,f  

0.50,  

0.75,  

1.00,  

1.25,       .      .      .      .      .      .       .  . 

1 50,     -  .      .      .      .      .      .      .  . 

Not  given. 
10 
9 
9 
8 
7 
5 

5f 

H 

5 

H 

4| 

H 

A1 
P 

H 

*  Tangent  line  from  Gurnet  to  Rocky  Point.  t  Between  entrance  headlands. 


It  is  safe  to  conclude  from  the  above,  that  the  deeper  portion  of 
the  cove  or  bay  between  Brown's  Bank  and  Rocky  Point,  has  re- 
ceived an  enormous  deposit  since  the  visit  of  Champlain. 

As  well  as  we  can  judge  from  the  sketch,  the  depth  found  near 
the  point  of  Long  Beach  was  about  the  same  in  1605  as  it  now  is, 
although  there  can  be  no  doubt  that  alterations  of  Long  Beach  itself 
have  been  in  progress  since  that  time. 

There  is  no  evidence  of  an}T  general  emergence  of  the  New  Eng- 
land coast  indicated  by  any  comparisons  that  we  have  made  of 
Champlain's  maps  with  those  of  the  Coast  Survey.  Salt  marshes 
indicated  by  Champlain  in  his  map  of  Saco,  Maine,  are  marshes 
still,  and  the  depths  over  the  rocky  bottom  of  Gloucester,  as  well 
as  in  some  of  the  lagoons  of  Cape  Cod,  remain  the  same  now  as  in 
1605.  The  Old  Colony  Records  of  very  early  dates  abound  in  refer- 
ences to  the  salt  marshes  of  Plymouth,  Duxbury,  and  Marshfield, 
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which  were  peculiarly  valuable  in  a  countiy  where  the  uplands  were 
not  yet  cleared,  and  which  still  remain  at  level  of  high  water.  We 
have  taken  pains  to  investigate  a  little  this  question  of  emergence, 
because  a  very  able  geologist  has  recently  asserted  that  the  coast 
of  the  "  Gulf  of  Maine  "  rises  from  one  to  three  feet  per  century. 

Blaskawitz  (1774). — In  its  topographical  features,  the  original 
plotting  made  by  Blaskawitz  from  his  survey  of  Plymouth,  is 
remarkable  for  accuracy  and  beauty.  It  is  deficient  in  soundings, 
but  the  depths  in  the  principal  channel-ways  are  given,  and  seem  to 
be  designed  to  be  those  of  the  best  water  at  low  tide. 

The  depths  in  the  channel  through  the  Cow  Yard  and  along  the 
main  ship  channel  past  Saquish  Head,  are  represented  much  less  in 
1774  than  upon  our  latest  Coast  Surve}^  Chart.  It  is  possible  that 
the  completion  of  the  cordon  of  dunes  connecting  Saquish  with  the 
Gurnet  (which  has  been  effected  since  the  Blaskawitz  Survey)  and 
the  closing  of  a  broad  wash-over  in  the  beach  above  Rousse's  Hum- 
mocks, may  have  caused  more  water  to  flow  in  and  out  of  the  chan- 
nels we  have  named,  and  induced  a  greater  depth  of  water.*  But 
we  should  be  timid  of  conclusions  relative  to  deepening,  because  our 
Coast  Survey  soundings  are  so  much  more  numerous  than  those 
upon  the  old  map,  that  the  greatest  depressions  of  the  channel-bed 
are  more  likely  to  have  been  reached  by  us  than  by  Blaskawitz. 

When  shoaling,  instead  of  deepening,  is  indicated  by  the  com- 
parison of  old  maps  with  our  own,  we  may  safely  conclude  that  a 
change  has  occurred,  and  this  is  the  case  presented  in  the  lowei*part 
of  the  main  ship  channel  between  Saquish  and  ttie  sea,  to  which  we 
shall  now  refer. 

The  following  table  shows  the  comparison  of  depths  in  the  lower 
reach  of  the  main  ship  channel : — 


Depth  in  Fathoms. 

Distance  in  Statute  Miles. 

Loss  of 

1774. 

1853. 

Depth. 

1.00, 

G 

lit 

0.80, 

7 

2f 

0.60, 

8 

H 

0.44, 

9 

0.25, 

9 

^2 

H 

0.00, 

10 

0.20, 

10 

.  s» 

4§ 

*  This  opening  above  Rousse's  Hummocks  appears  to  have  been  dry  at  low  tide — 
and  is  a  little  uncertain  in  the  manner  of  its  representation. 

f  One  mile  westward  from  tangent  line,  joining  outer  cliff  of  Gurnet  with  Rocky 
Point. 

X  On  tangent  line,  joining  outer  cliff  of  Gurnet  and  Rocky  Point. 
§  Outside  of  tangent  line  above  mentioned. 
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General  Conclusions. 

1.  Champlain  entered  the  outer  cove  of  Plymouth,  in  1605,  with 
ten  fathoms  of  water  where  there  are  now  less  than  six ;  and  Blas- 
kawitz,  in  1774,  ran  into  the  main  ship  channel  of  Plymouth  with 
ten  fathoms  where  there  are  now  less  than  five. 

2.  Champlain,  in  1605,  found  about  four  fathoms  more  water  in 
the  deeper  portion  of  the  outer  cove  than  now  exists  ;  and  Blaska- 
witz,  in  1774,  found  about  four  fathoms  more  water,  for  a  distance 
of  a  mile,  in  the  outer  portion  of  the  main  ship  channel,  than  now 
exists. 

It  would  be  rash  to  conclude  that  the  agreement  of  these  diminu- 
tions of  depth  indicates  that  the  entire  change  has  occurred  during 
the  last  century  ;  but  we  drop  this  hint  for  what  it  is  worth. 

Along  the  western  coast  of  Cape  Cod  Bay  there  are  several  fiords 
similar  to  Plymouth,  but  of  less  extent,  that  have  been  more  nearly 
filled  up  with  the  sands  of  the  coast.  There  are  man}T  thousand 
acres  of  salt  meadow  in  Scituate  and  Marshfield,  which  are  evidently 
formed  of  silt  from  the  outside  coast,  where  the  high  glacial  bluffs 
are  falling  a  prey  to  the  dash  of  the  sea  ;  but  the  headlands  at  the 
entrance  to  Plymouth  are  now  so  defended  by  the  bowlders  that  lie 
at  their  feet,  that  they  yield  very  slowly.  The  Gurnet  headland  has 
diminished  very  little  since  1774,  and  the  distance  from  it  to  Rocky 
Point  has  remained  about  the  same. 

Vfe  have  generally  regarded  the  waves  as  the  primary  agents  for 
the  supply  of  the  material  filling  up  the  re-entrant  angles  of  our 
coast,  riot  only  in  their  direct  action  upon  the  glacial  cliffs,  but  also 
in  their  transporting  power  where  they^  drive  diagonally  upon  the 
shore  ;  but  in  Cape  Cod  Ba}T  there  is  a  curious  action  of  the  currents 
that  we  must  not  ignore.  In  the  report  of  the  Advisory  Council  of 
the  Joint  Committee  of  the  Massachusetts  Legislature  on  the  Cape 
Cod  Ship  Canal  (1860),  it  is  stated  that  "the  tidal  party  in  Cape 
Cod  Bay  discovered  a  coastwise  current  which  'gave  peculiar  interest 
to  the  observations.'  This  current  sweeps  along  the  western  shore 
of  the  bay,  pursuing  a  northwardly  course ;  it  is  feeble  at  the  out- 
let of  the  canal,  but  it  gathers  strength  further  north,  where,  accord- 
ing to  the  observations,  it  slackened  onl}-  for  about  two  hours  at  the 
time  of  most  rapid  rise  of  tide.  The  most  singular  feature,  perhaps, 
of  this  coast  current,  that  fell  under  the  observer's  notice,  was  its 
very  low  temperature  in  summer."  The  next  year  after  this  report 
of  the  Advisory  Council  was  made,  the  same  party  of  Coast  Survey 
observers  made  further  investigations  upon  this  stream.  A  station 
was  occupied  only  about  four  miles  south-east  of  Rocky  Point  (the 
southern  headland  of  Plymouth),  and  there  the  northerly  movement 
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was  found  to  be  about  a  half-mile  per  hour  at  the  surface,  and  but 
little  less  than  this  near  the  bottom,  eighty-four  feet  below — a 
velocity  quite  equal  to  the  rolling  of  sand. 

3.  The  material  which  has  accumulated  in  the  entrance  to  the 
main  ship  channel  of  Plymouth,  and  in  the  cul-de-sac  below  Brown's 
Bank,  has  been  brought  alongshore  from  the  northward  by  storm 
seas,  and  has  been  swept  from  the  southward,  over  the  bed  of  Barn- 
stable Bay,  by  a  littoral  current. 

Very  respectfully,  yours, 

HENKY  MITCHELL,  U.  S.  C.  S. 

Carlile  P.  Patterson,  Esq.,  Superintendent  U.  S.  Coast  Survey. 


Note. — Copies  of  the  sketches  of  Champlain  and  Blaskawitz  will 
be  found  in  the  Annual  Report  of  the  Coast  Survey  for  1876,  not 
yet  issued.  Below  we  give  a  full  translation  of  Champlain's  account 
of  his  visit  to  Plymouth. 

"  Continuation  of  the  Discoveries  of  the  Coast  of  the  Almouchiquois, 
and  what  we  particularly  remarked  there. 

"  The  next  day  we  doubled  the  Cape  St.  Louis,  thus  named  by 
Sieur  cle  Mons,  moderately  lowland,  in  latitude  42j°,  and  made 
this  day  two  leagues  of  sandy  coast ;  and  passing  along  this,  we 
saw  there  a  quantity  of  cabins  and  gardens.  The  wind  being  con- 
trary, we  entered  into  a  cu-de-sac  to  await  proper  weather  to  make 
our  route.  There  came  to  us  two  or  three  canoes,  which  came  from 
fishing  cod  and  other  fish  which  occur  there  in  quantity,  which  they 
fish  with  shafts  ( ?)  made  out  of  a  piece  of  wood  into  which  they 
fasten  a  bone  which  they  form  in  fashion  of  a  harpoon  and  tie  very 
carefully  for  fear  that  it  should  pull  out,  the  whole  being  in  the  form 
of  a  little  hook  ;  the  line  which  is  attached  to  it  is  made  from  the  bark 
of  a  tree.  They  gave  me  one  of  them,  which  I  took  from  curiosity, 
where  the  bone  was  attached  by  hemp,  in  m}r  opinion  like  that  of 
France,  and  told  me  that  they  gathered  this  herb  in  their  country 
without  tillage,  and  showed  me  the  height  to  be  four  to  five  feet. 
The  said  canoe  went  back  to  the  land  to  notify  those  of  his  house- 
hold, who  made  smoke  (as  signal?)  and  we  perceived  eighteen  or 
twenty  savages,  who  came  to  the  border  of  the  sea  and  began  to 
dance.  Our  boat  went  on  shore  to  give  them  bagatelles,  with  which 
they  were  well  pleased.  There  came  down  to  us  others  who  prayed 
6 
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us  to  go  into  their  river.  We  weighed  anchor  to  do  so,  but  we  could 
not  enter  because  of  the  little  water  which  we  found  there,  it  being 
low  tide,  and  were  constrained  to  anchor  at  the  entrance.  I  went 
on  shore,  where  I  saw  many  others,  who  received  us  very  graciously, 
and  reconnoitred  the  river,  which  is  nothing  but  an  arm  of  the  sea, 
which  extends  a  little  distance  inland,  which  is  in  part  deserted, 
within  which  is  a  brook  which  is  not  navigable  for  boats  except  at 
high  tide. 

"This  place  ma}T  be  a  league  in  circuit.  At  one  of  the  entrances 
of  it  there  is  a  kind  of  island  (  ?)  covered  with  wood,  and  principally 
with  pines,  which  is  attached  to  a  pretty  long  coast  of  sand  dunes ; 
the  other  coast  is  a  pretty  high  country.  (A  promontory  seen  four 
or  Jive  leagues  at  sea,  is  the  purport  of  the  legend  on  the  sketch.) 
There  are  two  islets  in  said  bay,  which  one  sees  not  if  one  is  not 
within,  around  which  the  sea  nearly  drains  out  at  low  tide.  This 
place  is  very  remarkable  from  the  sea,  inasmuch  as  the  coast  is 
low,  except  the  cape  of  the  entrance  of  the  bay,  which  we  named 
the  port  of  the  Cape  St.  Louis,  distance  from  the  said  cape  two 
leagues,  and  ten  from  the  Cap  aux  isles  (Cape  Ann).  It  is  about 
in  the  same  latitude  as  Cape  St.  Louis.* 

"The  19th  of  the  month  we  left  this  place.    .    .  ." 

*  The  latitude  stated  is  45  miles  too  high.  If  Champlain  had  not  illustrated  the 
above  narrative  by  a  6ketch,  it  would,  by  itself,  be  scarcely  more  comprehensible 
than  the  Sagas  relating  to  the  voyages  of  Leif  and  Thorwald  in  the  same  neighbor- 
hood probably. 
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LIST  OF  PROPRIETORS 

To  whom  Payment  has  been  Made  by  the  Commonwealth  in 
Settlement  of  their  Rights  to  Marsh  Lands  in  East  Harbor. 


Proprietors  of  East  Harbor  Meadow,    ....  $1,820  00 

Thomas  F.  Small,   983  47 

Isaac  M.  Small,   751  13 

Jesse  Collins,   65  88 

J.  G.  Thompson,   119  39 

Asa  Sellew  et  als.,   28  31 

Atkins  Hughes,   64  96 

Wm.  Chandler,   27  45 

S»  T.  Eastman,   45  60 

Isaac  Green,                                                          .  23  18 

Francis  Small,      ........  56  36 

T.  K.  Small,   101  10 

Isaac  Small,         .       .       .       .       .       .       .       .  185  28 

Jesse  Paine,         ........  32  94 

E.  C.  Kilburn,   Ill  93 

Sarah  Larkin,   101  50 

Solomon  Bangs,   48  40 

Jesse  Collins,                                                        .  28  06 

Amos  Coan,  .   76  86 

J.  S.  Dyer,   96  80 

John  Hughes,   89  34 

Heirs  of  J.  A.  Mavo,   129  62 

Enos  Nickerson,   77  44 

Jesse  Paine,  .........  18  14 

Thomas  D.  Smith,   100  49 

Heirs  of  John  Smith,   186  80 

S.  K.  Hopkins,   120  32 

David  D.  Smith,   114  06 

Asa  Sellew,   108  91 

Heirs  of  James  Hughes,   233  78 

Heirs  of  J.  Small,   134  50 

Wm.  Holden  and  Wm.  Holden,  Jr.,      ....  283  92 

Wm.  Holden,  Jr.,  and  Wm.  Holden,     .       .       .       .  25  16 
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Thomas  Small, 
D.  S.  Small, . 
Heirs  of  Edw.  Armstrong, 
Edgar  Paine, 
Isaiah  Gifford, 
Joanna  C.  Myrick, 
W.  H.  Collins,  . 
D.  D.  Smith, 
Wm.  Chandler, 
Francis  Small, 
Reuben  Atkins, 
Jonah  Stevens  et  als.., 
Seth  Nickerson,  . 
Heirs  of  Jonathan  Nickerson, 
J.  P.  Johnson, 

Heirs  of  Nehemiah  Nickerson, 
Heirs  of  Simeon  Conant  and  Eben 
•Mercy  M.  Lewis,  . 
J.  H.  Bird,  . 
Thomas  Lewis, 
R.  O.  Watkins,  . 
Stephen  Nickerson, 


Atk 


ins. 


$8,856  46 
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ABSTRACT  OF   REPORT  OF   GEN.  GEORGE   THOM  TO 
THE  CHIEF  OF  ENGINEERS,  FOR  1876. 


Improvement  of  Boston  Harbor,  Mass. 

Operations  for  the  improvement  of  this  harbor  were  suspended  for 
the  winter  in  November  last.  The  work  done  during  the  past  season 
of  1876  has  been  as  follows,  viz  : — 

1.  At  the  Upper  Middle  Bar. 

This  improvement  consists  in  straightening,  widening,  and  deep- 
ening the  main  ship  channel  for  a  distance  of  fifteen  hundred  (1,500) 
yards  across  the  bar,  for  a  width  of  six  hundred  (600)  feet,  and 
to  a  depth  of  23  feet  at  mean  low  water,  or  about  33  feet  at 
mean  high  water.  Dredging  operations  were  resumed  at  this 
place  on  the  3d  of  May  last,  by  the  Atlantic  Dredging  Company, 
of  Brooklyn,  N.  Y.,  under  contract  of  March  5,  1874,  and  continued 
until  the  11th  of  July,  when  the  contract  was  completed  by  90,859^ 
cubic  }^ards  of  dredging.  On  the  9th  of  May  last,  Messrs.  Curtis, 
Fobes  &  Co.,  of  Portland,  Me.,  also  commenced  dredging  at  this 
place,  under  their  contract  of  May  19,  1875,  for  90,000  cubic  yards, 
more  or  less,  of  dredging,  which  was  continued  by  them  without 
interruption  until  the  16th  of  November,  when  the  contract  was 
completed  by  88,150^-  cubic  yards  of  dredging.  On  the  10th  of 
June,  work  was  commenced  by  the  Harbor  Improvement  Company, 
of  Boston,  under  contract  of  September  1,  1874,  on  the  removal 
of  several  sunken  ledges  which  were  laid  bare  by  their  dredging 
operations  of  the  previous  year  on  the  Upper  Middle  Bar ;  which 
ledges  were  completely  removed  to  the  required  grade  of  23  feet 
below  mean  low  water,  on  the  26th  of  August, — containing,  alto- 
gether, 37  cubic  yards, — in  completion  of  the  contract. 

Under  the  above-named  contracts,  together  with  the  previous  ones 
made  and  completed  since  1870,  all  the  dredging  required  at  the 
Upper  Middle  Bar  has  been  completed,  amounting  altogether  to 
268, 2 78 J-  cubic  yards  ;  and  about  50  cubic  yards  of  sunken  ledges 
and  bowlders  have  been  broken  up  and  removed  to  grade.  The 
only  shoal  part  of  the  channel  at  this  place  which,  after  about 
31,500  soundings,  has  been  found  to  require  further  improvement, 
is  a  sunken  ledge  laid  bare  by  dredging.    It  is  about  300  yards 
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above  (westward  of)  black  buoy  No.  9,  and  extends  150  yards  into 
the  channel  on  its  southern  side,  covering  an  area  of  about  230 
superficial  yards  in  the  plane  23  feet  below  mean  low  water,  with 
about  20  feet  of  water  over  its  shoalest  part  at  mean  low  water. 
The  removal  of  this  ledge  to  grade  will  require  about  81£  cubic 
3*ards  of  excavation. 

2.  West  End  of  Great  Brewster  Spit. 
The  work  for  the  improvement  of  the  main  ship  channel  at  this 
place  consists  in  the  excavation,  b}T  dredging  and  otherwise,  of  the 
southern  portion  of  this  spit,  so  as  to  obtain  a  depth  of  23  feet  at 
mean  low  water,  for  a  width  of  not  less  than  600  feet.  The  dredg- 
ing required  at  this  place  commenced  in  August,  1875,  by  the  New 
England  Dredging  Compairy,  of  Boston,  under  contract  of  Septem- 
ber 3,  1874,  leaving  to  be  done  for  its  completion  the  breaking  up 
and  removal  of  95^  cubic  yafcds  of  ledge  which  had  been  laid  bare 
above  grade  by  the  dredging.  This  work  was  commenced  in  the 
latter  part  of  Ma}T,  1876,  and  was  finished  on  the  8th  of  November  ; 
which,  with  the  dredging  (viz.,  29,225  cubic  yards)  previously  done 
under  the  same  contract,  has  completed  all  the  improvements  pro- 
jected at  this  place. 

3.  Nash's  Hock  Shoal. 

This  shoal  lies  in  the  entrance  of  Boston  Harbor,  about  one-third 
of  the  way  across  from  Brewster  Spit  to  Point  Allerton.  It  has  an 
area  of  about  nine  acres  above  the  23  feet  plane,  and  is  composed  of 
bowlders  (some  of  which  are  ver}T  large),  shingle,  gravel,  hard-pan, 
etc.,  etc.  The  improvement  projected  for  this  place  is  to  reduce  the 
shoalest  portion  of  the  shoal  to  a  depth  of  21  feet  at  mean  low 
water,  and  to  remove  all  the  dangerous  rocks  from  its  surface. 
Under  the  contract  made  May  19,  1875,  with  Messrs.  Curtis,  Fobes 
&  Co.,  of  Portland,  Me.,  this  work  was  partially  finished  in  Septem- 
ber last,  leaving  still  to  be  done,  under  some  new  contract,  about 
50  cubic  yards  of  dredging,  and  about  100  cubic  yards  of  bowlders 
to  be  broken  up  and  removed. 

4.  Repairs  of  Sea-ivalls. 
Sea-walls  have  been  built  for  the  protection  and  preservation  of 
the  headlands  in  this  harbor,  at  Point  Allerton,  Great  Brewster 
Island,  Lovell's  Island  (north  head  and  south-east  bluff) ,  Gallop's 
Island,  Long  Island  (north  head),  and  Deer  Island  (north,  middle, 
and  south  heads).  All  these  sea-walls,  with  the  exception  of  that 
on  the  south-east  bluff  of  Lovell's  Island,  and  those  on  Deer  Island, 
are  in  good  condition.    During  the  months  of  October  and  Novem- 
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ber,  all  the  necessary  repairs  were  made  on  these  sea-walls,  except- 
ing that  on  the  south-east  bluff  of  Lovell's  Island.  For  raising  and 
repairing  this  wall,  an  estimate  for  an  appropriation  was  submitted 
in  my  last  annual  report. 

5.  Removal  of  Sunken  Rocks. 

The  removal  of  Kelly's  Eock,  Tower  Rock,  Corwin  Rock,  and  of 
a  sunken  ledge  recently  discovered  between  George's  Island  and 
Great  Brewster  Spit  (all  situated  in  the  main  ship  channel  at  "  The 
Narrows"),  had  all  been  removed  in  September,  1875,  to  a  depth  of 
23  feet  at  mean  low  water,  as  stated  in  nry  last  annual  report. 
Barrel  Rock,  in  Broad  Sound,  and  State  and  Palnryra  rocks,  on  the 
southern  edge  of  the  Lower  Middle  Bar  (about  one-half  a  mile  east 
of  Castle  Island)  ,  have  also  been  removed  ;  so  that  the  only  work 
that  now  remains  to  be  done  for  completing  all  the  contemplated 
improvements  in  this  harbor  consists  of  the  following,  viz. : — 

1.  Straightening,  widening,  and  deepening  the  main 

ship  channel  at  the  south-west  point  of  Lovell's 

Island,  at  an  estimated  cost  of  .       .       .       .     Si 6,000  00 

2.  Completing  the   improvement   of  Nash's  Rock 

Shoal,  say   5,000  00 

3.  Removal  of  ledges  recently  discovered  above  and 

below  Kelly's  Rock,  say   11 ,340  00 

4.  Removal  of  ledge  recently  discovered  in  the  main 

ship  channel,  at  the  Upper  Middle  Bar.     .       .        5,000  00 

5.  Removal,  by  dredging,  of  Man-of-War  Shoal,  say      39,000  00 

6.  Repairing  sea-wall  on  south-east  bluff  of  Lovell's 

Island,  estimated  at   15,000  00 

Engineering  expenses,  and  other  contingencies,  say  .      13,135  00 


Total,  $104,475  00 

Amount  appropriated  by  Act  of  Congress,  approved 
August  14,  1876  ($50,000),  less  amount  since 
expended  is,  say   44,475  00 

Additional  amount  required  for  completing  all  the 

contemplated  improvements  in  this  harbor,       .     $60,000  00 

Improvement  of  Hingham  Harbor,  Mass. 

B}'  Act  of  Congress,  approved  March  3, 1875,  provision  was  made 
for  the  improvement  of  this  harbor,  the  cost  not  to  exceed  $10,000. 
The  project  adopted  for  this  improvement  consisted  in  straightening, 
widening  and  deepening  the  channel,  so  as  to  have  a  widtli  not  less 
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than  one  hundred  feet  and  a  depth  of  eight  feet  at  mean  low  water, 
or  about  six  feet  at  low  water  of  spring  tides,  the  mean  rise  and  fall 
of  the  tides  being  nine  and  a  half  feet. 

Under  a  contract  made  with  Messrs.  Curtis,  Fobes  &  Co.,  of 
Portland,  Me.,  25,160  cubic  yards  of  dredging  (at  18  cents  per 
cubic  yard)  was  done  by  them,  which  they  completed  on  the  first  of 
May,  1876  ;  and  under  contracts  made  with  Mr.  George  W.  Town- 
send,  of  Boston,  Mass.,  ninety -two  cubic  yards  of  sunken  ledge  was 
removed  from  the  channel,  which  was  also  completed  in  Ma}-  last. 

This  completes  all  the  improvement  projected  for  in  this  harbor. 

Improvement  of  Merrimac  River,  Mass. 

The  project  adopted  for  this  river,  consists  in  so  improving  it  by 
dredging  and  the  removal  of  sunken  rocks,  that  it  shall  have  a 
depth  of  twelve  feet  at  ordinan-  high  water,  from  its  mouth  in 
Newburyport  Harbor,  Mass.,  up  to  Haverhill  (a  distance  of  fifteen 
miles)  ;  and  thence  for  a  distance  of  about  four  miles  up  through 
"  the  falls,"  a  depth  of  four  feet  in  the  ordinary  stages  of  the  river. 
During  the  past  season,  work  has  been  carried  on,  for  this  purpose, 
as  follows  ;  viz. : — 

1.  The  channel  has  been  opened  for  a  width  of  one  hundred  feet, 
and  to  the  projected  depth  through  a  Currier's  Shoal,"  about  five 
miles  below  Haverhill,  Mass. 

2.  The  channel  has  been  opened  for  a  width  of  about  seventy-five 
feet,  and  to  the  projected  depth  through  the  shoals,  near  the  head 
and  foot  of  Silby's  Island,  from  one  to  two  miles  below  Haverhill. 

3.  The  shoal  at  Haverhill,  between  the  bridges,  has  also  been 
improved,  so  as  to  have  a  channel  ten  feet  in  depth  at  ordinary  high 
water ;  and 

4.  Numerous  large  bowlders  have  been  removed  from  the  channel 
at  "  the  falls"  above  Haverhill. 

These  operations  were  continued  until  the  last  of  October,  when 
the}-  were  suspended  for  the  winter  on  account  of  freshets  and  ice. 

These  improvements,  together  with  those  made  in  1875,  near 
Rock's  Bridge,  by  the  removal  of  Petty  Rock,  Little  Currier  Rock 
and  shoals  above  and  below  the  bridge,  have  been  such  that  the 
only  work  that  now  remains  to  be  done  for  completing  the  improve- 
ment of  this  river  above  Newburyport  Harbor,  as  now  projected, 
consists  in  the  removal  of  numerous  sunken  bowlders  from  the 
channel  near  Silby's  Island  and  elsewhere,  for  which  the  funds  now 
available  are  believed  to  be  sufficient. 

For  the  projected  improvement  in  Newburyport  Harbor,  the 
additional  appropriations  asked  for  in  my  last  annual  report  will 
be  required. 
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Plymouth  Harbor,  Mass. 

The  improvement  projected  for  this  harbor  consists, — 

1.  In  the  protection  and  preservation  of  Long  Beach,  which 
affords  the  only  shelter  the  harbor  has  from  easterly  storms  ;  and 

2.  In  opening  through  the  shoals  a  towing  channel,  one  hundred 
feet  in  width  and  six  feet  in  depth,  at  mean  low  water  (or  sixteen 
feet  at  mean  high  water),  from  deep  water  near  the  Middle  Ground 
up  to  the  wharves  of  Plymouth. 

The  various  works  that  have  been  built  from  year  to  year  upon 
Long  Beach,  have  strengthened  and  extended  it  to  such  an  extent 
as  to  afford  all  the  desired  protection  to  the  harbor,  with  a  prospect 
of  its  being  permanent,  if  by  proper  and  seasonable  repairs  it  shall 
be  kept  in  its  present  efficient  condition. 

Under  the  appropriation  of  $10,000  made  by  Act  of  Congress, 
approved  March  3,  1875,  for  improving  the  channel  of  this  harbor, 
a  contract  was  made  with  Mr.  Augustus  R.  Wright,  of  Geneva,  N.  Y., 
for  the  dredging,  at  twenty-three  cents  per  cubic  yard,  which  he 
completed  in  June  last  by  34,985  cubic  yards  of  dredging  ;  whereby 
a  channel  has  been  opened  up  to  the  wharves  of  Plymouth,  for  a 
width  of  fifty  feet,  to  a  depth  of  six  feet  at  mean  low  water.  An 
estimate  for  completing  the  improvement  of  this  harbor  has  been 
submitted,  with  a  view  to  obtaining  an  appropriation  therefor  by 
Congress. 

7 
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ABSTRACT  OF  REPORT  OF  GEN.  G.  K.  WARREN  TO 
THE  CHIEF  OF  ENGINEERS,  1876. 


New  Bedford  Harbor,  Mass. 

In  the  months  of  July,  August,  September,  and  October,  1875,  a 
channel  105  feet  wide  was  dredged  from  the  deep  water  near  Fair- 
haven  wharves,  across  the  shoal  to  the  wharves  at  New  Bedford. 

The  depth  secured  was  15  feet  at  mean  low  water.  The  mean 
rise  of  the  tide  is  about  three  feet.  The  completed  project  is  for  a 
channel  of  the  above  depth  200  feet  wide,  for  which,  according  to 
the  original  estimate,  $4,000  additional  is  required. 

Financial  Statement. 

Amount  in  treasury  of  the  United  States,  July  1,  1875,  $10,000  00 
Amount  expended  in  the  fiscal  year  ending  June  30, 

1876,   9,926  13 

Amount  available  July  1,  1876,   73  87 

Amount  appropriated  by  Act  approved  Aug.  14,  1876,  10,000  00 
Amount  estimated  to  complete  project,        .       .       .     4,000  00 

Dec.  1,  1876.  The  expenditure  of  the  appropriation  of  $10,000, 
made  by  Act  of  Aug.  14,  1876,  has  not  been  authorized. 

Htannis  Harbor,  Mass. 

There  being  no  sufficient  means  available  for  this  work,  nothing 
was  done  during  the  past  fiscal  year.  To  complete  the  strengthen- 
ing of  the  work  at  the  breakwater,  will  require  an  appropriation  of 
$10,000.  Besides  this,  the  lighthouse  should  be  moved  to  the  east 
end  of  the  breakwater. 

Financial  Statement. 

Balance  in  treasury  of  the  United  States,  July  1,  1875,  - 
Amount  in  hands  of  officer,  subject  to  his  check,  July 

1,  1875,   $42  94 

Amount  expended  during  the  fiscal  year  ending  June 

30,  1876,         ........  — 

Amount  required  to  complete  the  existing  project,       .  10,000  00 
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Wareham  Harbor,  Mass. 

The  continuation  of  the  dredging  under  the  last  appropriation, 
was  unavoidably  dela\Ted  until  June  6,  1876.  It  has  since  made 
rapid  progress,  and  will  be  completed  in  July.  There  will  then  be  a 
channel  up  to  the  wharves  nine  feet  deep  at  mean  low  water,  having 
a  width  of  100  feet  in  the  narrowest  part,  and  throughout  the  greater 
part  of  the  harbor  200  feet  or  more.  The  mean  rise  of  the  tide  is 
about  four  feet. 

Financial  Statement. 

Balance  in  treasury  of  the  United  States,  July  1,  1875,  $10,000  00 
Amount  expended  during  fiscal  year  ending  June  30, 

1876,   2,975  22 

Amount  available  July  1,  1876,   7,024  78 

Amount  required  for  completing  project,      ...  - 

Dec.  1,  1876.    This  improvement  was  completed  in  July. 

Taunton  River,  Mass. 

The  work  under  the  last  appropriation  of  $10,000,  approved 
March  3,  1875,  which  consisted  in  dredging  and  removing  rocks 
from  the  channel,  has  all  been  completed  except  the  removal  of  some 
pieces  of  blasted  rock,  which  will  be  done  in  July.  After  this  is 
done,  there  are  shoal  places  and  scattering  rocks  to  be  removed 
requiring  an  appropriation  of  $5,000.  The  channel  is  now  essen- 
tially nine  feet  deep  at  mean  high  water,  in  the  narrowest  cuts  45 
feet  wide,  and  in  others  60  feet  wide.  This  river  is  not  navigated 
at  low  tide  in  the  upper  part. 

Financial  Statement. 

Balance  in  treasury  of  the  United  States,  July  1,  1875,  $10,000  00 
Amount  expended  in  fiscal  year  ending  June  30,  1876,     8,794  10 

Amount  available  July  1,  1876,   1,205  90 

Amount  estimated  to  complete  existing  project,   .       .     5,000  00 

Dec.  1,  1876.  The  removal  of  blasted  rock  was  completed  in 
August. 

Fall  River  Harbor,  Mass. 

The  work  under  the  last  appropriation  has  completed  the  projected 
channel  to  a  width  of  100  feet,  and  depth  of  12  feet  at  mean  low 
water.    The  mean  rise  of  the  tide  is  about  4^  feet. 

The  original  project  contemplated  a  gradual  widening  out  of  the 
new  channel  to  300  feet  at  each  end,  this  increased  width  being 
through  a  curved  part  of  its  course. 
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Financial  Statement. 

Balance  in  treasury  of  the  United  States,  July  1,  1875,  $10,000  00 
Amount  in  hands  of  officer,  subject  to  his  check,  July 

1,  1875,   4,386  77 

Amount  expended  during  the  fiscal  year  ending  June 

30,  1$76,   13,789  22 

Amount  available  July  1,  1876,   597  55 

Amount  appropriated  by  Act  of  Congress,  approved 

Aug.  14,  1876,   10,000  00 

Dec.  1,  1876.  The  expenditure  of  the  appropriation  of  $10,000, 
made  by  Act  of  Aug.  14,  1876,  has  not  been  authorized. 


1877.] 


HOUSE— No.  25, 


53 


Boston  &  Albany  Railroad  Company 
Boston,  November  27,  1876. 


To  the  Honorable  Board  of  Harbor  Commissioners. 

In  behalf  of  the  Boston  &  Albany  Railroad  Company,  I  respect- 
fully represent  that  the  docks  and  wharves  of  said  company  in  East 
Boston,  with  the  elevator  and  storehouses  connected  therewith, 
furnish  at  the  present  time  a  very  large  proportion  of  the  facilities 
for  the  foreign  commerce  of  Boston.  I  send  to  you  herewith  a  plan 
of  the  Grand  Junction  wharf  property  at  East  Boston. 

Dock  No.  6,  upon  which  the  elevator  is  situated,  has  a  depth  of 
water  of  23  feet  at  low  tide.  There  are  frequently  two  and  there 
have  been  at  times  three  large  steamers  discharging  or  receiving 
freight  at  the  same  time  in  this  dock.  The  depth  of  the  water 
opposite  the  dock,  outside  of  the  Commissioners'  line  and  in  the 
channel,  is  but  about  18  feet  at  low  tide.  The  largest  steamers 
cannot  therefore,  at  low  water,  pass  from  the  dock  over  this  bar  or 
shoal  into  the  ship  channel. 

The  company  which  I  represent  have  formerly  dredged  at  their 
own  expense  in  front  of  their  docks  to  make  them  reasonably 
accessible.  We  understand  that  your  honorable  Board  have  caused 
the  obstructions  before  the  docks  in  other  parts  of  the  harbor  to  be 
removed  and  the  water  to  be  deepened  at  the  expense  of  the  State. 
The  importance  and  even  necessity  of  similar  work  at  East  Boston 
is  more  urgent.  If  at  any  time,  when  a  loaded  steamer  was  in  this 
Dock  No.  6,  the  elevator  should  take  fire,  with  the  tide  nearly  out, 
there  would  be  no  power  to  haul  the  steamer  out  of  the  dock  to  a 
place  of  safety.  And,  on  the  other  hand,  if  the  steamer  should  take 
fire,  the  elevator  would  be  exposed  to  a  like  danger,  with  no  means 
of  protection. 

I  need  not  enlarge  upon  the  nature  and  extent  of  the  calamity 
which  such  an  occurrence  would  cause,  not  only  to  the  parties  more 
specially  interested,  but  to  the  reputation  and  commercial  interests 
of  the  port. 

I  shall  be  ready  to  make  any  further  representations,  or  furnish 
any  additional  information  upon  the  subject,  which  the  Commission- 
ers may  require. 
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What  is  required,  is,  that  sufficient  dredging  should  be  done  out- 
side of  the  Harbor  Commissioners'  line  to  enable  the  steamers  of 
the  heaviest  draught,  when  loaded,  to  float  at  low  tide. 

I  am,  very  respectfully,  yours, 

D.  WALDO  LINCOLN, 

Vice-President. 


Cunard  Steamship  Office,  ) 
99  State  Street,  Boston,  December  5,  1876.  > 

To  the  Honorable  the  Board  of  Harbor  Commissioners,  Boston. 

Gentlemen  : — On  a  recent  outward-bound  trip  from  this  port  to 
Liverpool,  the  mail  steamship  "  China,"  after  leaving  her  moorings 
at  the  Cunard  wharves,  East  Boston,  and  proceeding  out  of  dock, 
grounded  on  a  bank  in  the  harbor,  which  is  situated  about  150  feet 
to  the  westward  of  the  northern  corner  of  the  Cunard  wharf,  East 
Boston.  This  bank  has  been  gradualh'  forming  during  some  years 
past.  It  appears  to  consist  of  the  natural  deposit  of  the  channel 
which  sweeps  over  it,  on  the  East  Boston  side  of  the  harbor.  There 
is  only  a  depth  of  about  15  feet  of  water  over  it  at  low  water.  The 
u  China,"  loaded,  draws  about  22  feet  6  inches.  This  vessel  again 
sailed  from  Boston  on  Saturday  the  25th  ulto.,  and  was  on  this 
occasion  detained  half  an  hour  beyond  her  advertised  time  of  sail- 
ing, because  the  pilot  in  charge  of  her  considered  the  bank  an 
obstruction  to  her  safe  navigation. 

I  respectfully  refer  to  the  pilot  (Captain  Harrington)  and  the 
harbor-master  (Captain  Cates)  in  verification  of  these  statements, 
and  if  this  application,  confirmed  b}'  them,  is  satisfactory  to  j-our 
honorable  Board,  hereby  petition  that  said  bank  may  be  removed 
by  dredging. 

I  send  with  this  a  plan  of  the  Cunard  wharves,  East  Boston, 
showing  a  depth  of  water  around  them,  dredged  by  the  proprietors, 
of  from  22  to  23  feet  at  low  water. 

Yours,  very  respectfully, 


JAMES  ALEXANDER, 

Agent  Cunard  Steamship  Company. 


1877.] 
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[Chapter  122,  1876.] 
AN  ACT 

Relating  to  the  Passage  of  Vessels  through  Drawbridges. 

Be  it  enacted,  &c,  as  follows : 

Section  1 .  Airy  city  or  town  in  which  a  draw  for  the  passage  of 
vessels  through  a  bridge  used  as  a  public  highway  and  maintained 
at  the  public  expense,  is  situated,  shall  have  power  to  make  ordi- 
nances or  b}'-laws  regulating  the  passage  of  vessels  through  such 
draw,  and  to  annex  penalties  not  exceeding  fifty  dollars  for  each 
violation  thereof :  provided,  such  ordinances  or  bj^-laws  shall  be 
approved  by  the  harbor  commissioners. 

Sect.  2.  In  all  cases  where  such  ordinances  or  by-laws  are  made 
applicable  to  any  draw,  it  shall  be  the  dut}T  of  such  city  or  town  to 
place  said  draw  under  the  direction  of  a  suitable  person  or  persons, 
as  draw-tender  or  superintendent,  and  to  post  in  some  conspicuous 
place  near  by,  a  written  or  printed  cop}T  of  such  ordinances  or 
by-laws. 

Sect.  3.  Such  draw-tender  or  superintendent  shall  have  full  con- 
trol of  the  passing  of  all  vessels  through  the  draw,  shall  furnish  all 
facilities  for  such  passing,  shall  allow  no  detention,  having  due 
regard  for  the  public  travel,  and  shall  enforce  the  ordinances  or 
by-laws  aforesaid. 

Sect.  4.  If  any  vessel  shall,  through  the  negligence  of  the  mas- 
ter or  others  having  charge  of  her,  or  their  neglect  to  comply  with 
such  ordinances  or  by-laws,  or  disregard  of  the  directions  of  such 
draw-tender  or  superintendent,  injure  any  bridge,  draw  or  pier  or 
wharf  connected  therewith,  the  owner  or  owners  thereof  shall  like- 
wise be  liable  to  pay  for  such  damage,  to  be  recovered  by  such  city 
or  town  in  an  action  of  tort. 

Sect.  5.  Such  draw-tender  or  superintendent  shall  likewise  have 
authoritj^  to  remove  any  vessel  obstructing  such  draw,  or  inter- 
fering with  the  passage  of  other  vessels  through  the  same,  or  made 
fast  to  such  draw  or  bridge  or  pier  or  wharf  connected  with  the 
same,  without  the  consent  of  such  draw-tender  or  superintendent,  or 
wilfully  violating  any  ordinance  or  by-law,  and  the  expense  of  such 
removal  shall  be  recovered  in  the  manner  set  forth  in  the  foregoing 
section. 

Sect.  6.    This  act  shall  take  effect  upon  its  passage. 

Approved  April  6,  1876. 
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